
ILARISILARIS®® (canakinumab)(canakinumab)
BLA N 125 319BLA N 125 319sBLA No: 125,319sBLA No: 125,319

Arthritis Drugs Arthritis Drugs 
Advisory Committee MeetingAdvisory Committee Meeting

J 21 2011J 21 2011June 21, 2011June 21, 2011

Novartis Pharmaceuticals CorporationNovartis Pharmaceuticals Corporation

11



IntroductionIntroduction

Trevor Trevor MundelMundel, MD, PhD, MD, PhD
Global Head of DevelopmentGlobal Head of Development

Novartis Pharma AGNovartis Pharma AG

22



ILARIS (canakinumab)ILARIS (canakinumab)

•• Canakinumab is a novel, targeted and potent Canakinumab is a novel, targeted and potent 
antianti--inflammatory agent for gouty arthritis attacksinflammatory agent for gouty arthritis attacks

•• Human monoclonal antibody that neutralizes Human monoclonal antibody that neutralizes 
InterleukinInterleukin--11

•• First new class of therapies in almost a half First new class of therapies in almost a half 
century to directly treat the pain and inflammation century to directly treat the pain and inflammation 
of one of the oldest recognized diseases in of one of the oldest recognized diseases in 
medical historymedical history

•• A single injection provides relief of the pain and A single injection provides relief of the pain and 
inflammation of an attack and reduces the risk of inflammation of an attack and reduces the risk of 
subsequent attackssubsequent attacks
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subsequent attackssubsequent attacks



Approx. 6% of Diagnosed GA Patients are Approx. 6% of Diagnosed GA Patients are 
Candidates for Canakinumab TherapyCandidates for Canakinumab TherapyCandidates for Canakinumab TherapyCandidates for Canakinumab Therapy

3.5m treated2

(67% of diagnosed)

560k with frequent attacks (≥ 3 per year)3560k with frequent attacks (≥ 3 per year)3

(16% of treated)

~300k cannot obtain adequate 
response with NSAIDS and/orresponse with NSAIDS and/or 

colchicine4

(53% with frequent attacks,
~6% of diagnosed)

4
11 NHANES III, Decision Resource; NHANES III, Decision Resource; 22 Decision Resources, M&J; Decision Resources, M&J; 33 MR MR –– patient case studies 2009, patient case studies 2009, 
US US quant research quant research 2009, TPP research 2010;  2009, TPP research 2010;  44 Claims data.Claims data.



Approx. 6% of Diagnosed GA Patients are Approx. 6% of Diagnosed GA Patients are 
Candidates for Canakinumab TherapyCandidates for Canakinumab TherapyCandidates for Canakinumab TherapyCandidates for Canakinumab Therapy

1683:1683: Thomas Sydenham’s own descriptionThomas Sydenham’s own description
3.5m treated2

(67% of diagnosed)

560k with frequent attacks (≥ 3 per year)3

“awakened by a severe pain... like a “awakened by a severe pain... like a 
dislocation followed by chills, shivers and a dislocation followed by chills, shivers and a 
little fever... becomes more intense... cannot little fever... becomes more intense... cannot 
bear the weight of bedclothes... nor the jarbear the weight of bedclothes... nor the jar560k with frequent attacks (≥ 3 per year)3

(16% of treated)

~300k cannot obtain adequate 
response with NSAIDS and/or

bear the weight of bedclothes... nor the jar bear the weight of bedclothes... nor the jar 
of a person walking in the room”of a person walking in the room”

response with NSAIDS and/or 
colchicine4

(53% with frequent attacks,
~6% of diagnosed)

5
11 NHANES III, Decision Resource; NHANES III, Decision Resource; 22 Decision Resources, M&J; Decision Resources, M&J; 33 MR MR –– patient case studies 2009, patient case studies 2009, 
US US quant research quant research 2009, TPP research 2010;  2009, TPP research 2010;  44 Claims data.Claims data.



Targeted Therapy with Canakinumab (CAN)Targeted Therapy with Canakinumab (CAN)

Specifically Specifically targets signaling by ILtargets signaling by IL--11, , but notbut not
ILIL--11 or ILor IL--1 Receptor antagonist1 Receptor antagonist

Highly specific binding to IL-1β

ILIL 11ββ CAN
ILIL--1R1Rαα

ILIL--11αα
ILIL--11ββ CAN

ILIL 1RI1RI
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ILIL--1RAcP1RAcP
ILIL--1RI1RI



Canakinumab (CAN) Selectively Interrupts Canakinumab (CAN) Selectively Interrupts 
the Inflammatory Cascadethe Inflammatory Cascadethe Inflammatory Cascadethe Inflammatory Cascade

MSU CrystalsMSU Crystals

MacrophageMacrophage

CAN

ILIL--11ββ
NeutrophilNeutrophil
attractionattraction

Synovium,Synovium,
endotheliumendothelium Prostaglandins, CytokinesProstaglandins, Cytokines

ChemokinesChemokines

7
Source: Martinon et al., Clin Invest. 116(8): 2073Source: Martinon et al., Clin Invest. 116(8): 2073––75; Martinon, Immunol Rev. (2010) 233(1):21875; Martinon, Immunol Rev. (2010) 233(1):218--32; Nuki, 32; Nuki, 
Curr Rheumatol Rep. (2008) 10(3):218Curr Rheumatol Rep. (2008) 10(3):218--27; Ben27; Ben--Chetrit et al, Rheumatology (Oxford). (2006) 45(3):274Chetrit et al, Rheumatology (Oxford). (2006) 45(3):274--82; 82; 
Phelps, Arthritis Rheum. (2008) 58(2 Suppl):S25Phelps, Arthritis Rheum. (2008) 58(2 Suppl):S25--33 33 

Prostaglandins, CytokinesProstaglandins, Cytokines



Canakinumab Targeting ILCanakinumab Targeting IL--11 Mediated Mediated 
Inflammatory DiseasesInflammatory DiseasesInflammatory DiseasesInflammatory Diseases

A d
Rationale: Genetic mutation drives overproduction of 
IL 1β

Cryopyrin-
AssociatedApproved

Under

IL-1β
• Significant clinical improvement demonstrated

Associated 
Periodic 

Syndrome

Rationale: gouty arthritis is IL-1β mediatedGouty Under 
Review • Monosodium urate crystals activate inflammasome

and provide basis for inflammatory pain

y
Arthritis
(Acute) 

S ti Rationale: Rheumatoid arthritis mediated by IL-1

Rationale: SJIA is significantly driven by IL 1βSystemic

Supportive 
Program

Rationale: Rheumatoid arthritis mediated by IL 1
• This program provides supporting safety data in 

arthritis
Rheumatoid 

Arthritis

Phase 3
Rationale: SJIA is significantly driven by IL-1β
• 50% of patients have persistent disease extending 

to adulthood, and 20% develop destructive arthritis

Systemic 
Juvenile 

Idiopathic 
Arthritis
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•• Additional programs in Cardiovascular risk reduction in Additional programs in Cardiovascular risk reduction in 
postpost--MI MI subjects, diabetes and ophthalmologysubjects, diabetes and ophthalmology



Biological Characteristics of CanakinumabBiological Characteristics of Canakinumab

•• Exhibits strong Exhibits strong antianti--inflammatory inflammatory effectseffects

•• Pharmacokinetic properties are typical of humanPharmacokinetic properties are typical of humanPharmacokinetic properties are typical of human Pharmacokinetic properties are typical of human 
IgG1IgG1--type type immunoglobulinsimmunoglobulins: : 

–– HalfHalf--life of ~26 days, life of ~26 days, 
distribution volumedistribution volume

CRP Levels Were Rapidly CRP Levels Were Rapidly 
Reduced andReduced and NormalizedNormalizeddistribution volume distribution volume 

consistent with total consistent with total 
blood volumeblood volume

1515
Canakinumab 150 mgCanakinumab 150 mg

Reduced and Reduced and Normalized Normalized 
(Gouty Arthritis (Gouty Arthritis –– H2356)H2356)

•• No clinically relevant No clinically relevant 
changes in PK due to changes in PK due to 
renal impairmentrenal impairment 99
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Proposed IndicationProposed Indication

ILARIS (canakinumab) is an interleukinILARIS (canakinumab) is an interleukin--1β 1β 
blocker indicated for the treatment of goutyblocker indicated for the treatment of goutyblocker indicated for the treatment of gouty blocker indicated for the treatment of gouty 
arthritis attacks in patients who cannot obtain arthritis attacks in patients who cannot obtain 
adequate response with NSAIDS or colchicineadequate response with NSAIDS or colchicine

ILARIS has also been shown to extend the ILARIS has also been shown to extend the 
time to next attack and reduce the frequency time to next attack and reduce the frequency q yq y
of subsequent attacksof subsequent attacks

10



US Regulatory History/SummaryUS Regulatory History/Summary

•• CryopyrinCryopyrin--Associated Periodic Syndrome Associated Periodic Syndrome 
(CAPS)(CAPS)

–– June 2009, Priority Review Approval June 2009, Priority Review Approval 
(orphan indication)(orphan indication)

•• Gouty arthritis Gouty arthritis 
–– Nov 2009, End of Phase II Nov 2009, End of Phase II –– Agreement on programAgreement on program

P l ti d i d d f t d t bP l ti d i d d f t d t b•• Population, design, dose and safety databasePopulation, design, dose and safety database
–– June 2010, PreJune 2010, Pre--sBLAsBLA meetingmeeting
–– Feb 2011,Feb 2011, sBLAsBLA submissionsubmissionFeb 2011, Feb 2011, sBLAsBLA submissionsubmission
–– May 2011, 120 day safety updateMay 2011, 120 day safety update
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Scientific ExpertsScientific Experts

•• N. Lawrence Edwards, N. Lawrence Edwards, MDMD
Professor of Professor of Medicine, Rheumatology Medicine, Rheumatology and Clinical and Clinical ImmunologyImmunology
U i it  U i it  f Fl id  G i ill  FLf Fl id  G i ill  FLUniversity University of Florida, Gainesville, FLof Florida, Gainesville, FL

•• Gary Koch, PhDGary Koch, PhD
Professor of Biostatistics, University of North Carolina (Chapel Hill)Professor of Biostatistics, University of North Carolina (Chapel Hill)

•• Vibeke Strand, MDVibeke Strand, MD
Clinical Professor, AdjunctClinical Professor, Adjunct
Division of Immunology/Rheumatology, Stanford UniversityDivision of Immunology/Rheumatology, Stanford University

Robert LRobert L WortmannWortmann MD M A C RMD M A C R•• Robert L. Robert L. WortmannWortmann, MD, M.A.C.R, MD, M.A.C.R..
Professor of Medicine, Rheumatology Section,Professor of Medicine, Rheumatology Section,
Dartmouth Medical SchoolDartmouth Medical School
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G t A th itiG t A th itiGouty Arthritis: Gouty Arthritis: 
Unmet Medical NeedUnmet Medical Need

N. Lawrence Edwards, MDN. Lawrence Edwards, MD
PrProfessor of Medicine and Rheumatologyofessor of Medicine and Rheumatology

University of FloridaUniversity of Florida
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Overview of Gouty ArthritisOverview of Gouty Arthritis
•• Gouty arthritis (GA) is the most common form of Gouty arthritis (GA) is the most common form of 

inflammatory arthritisinflammatory arthritis
–– Affects approximately 8.3 million US adultsAffects approximately 8.3 million US adults11Affects approximately 8.3 million US adultsAffects approximately 8.3 million US adults

•• Features acute attacks characterized by agonizing pain and Features acute attacks characterized by agonizing pain and 
progressive debilitationprogressive debilitation

•• A subset of patients with frequent GA attacks is unable to A subset of patients with frequent GA attacks is unable to 
obtain adequate response to NSAIDs or colchicineobtain adequate response to NSAIDs or colchicine

–– Due to relative or absolute contraindications, intolerance, orDue to relative or absolute contraindications, intolerance, orDue to relative or absolute contraindications, intolerance, or Due to relative or absolute contraindications, intolerance, or 
lack of efficacylack of efficacy

–– Corticosteroids may be the only available option, however Corticosteroids may be the only available option, however 
there exist concerns with frequent usethere exist concerns with frequent use

•• Thus, there is a need for a new mechanism of action to Thus, there is a need for a new mechanism of action to 
directly manage the pain and inflammation of frequent directly manage the pain and inflammation of frequent 
GA attacksGA attacks

15

GA attacksGA attacks

1. Zhu, et al. Arthritis Rheum. 2010;62 Suppl (10):2154



Gouty Arthritis Is a Chronic Progressive Gouty Arthritis Is a Chronic Progressive 
Disease Characterized by Acute InflammationDisease Characterized by Acute InflammationDisease Characterized by Acute InflammationDisease Characterized by Acute Inflammation
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Acute Intermittent Gouty ArthritisAcute Intermittent Gouty Arthritis
YearsYears

AsymptomaticAsymptomatic
hyperuricemiahyperuricemia
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1. Edwards NL. Gout; clinical features. Also 1. Edwards NL. Gout; clinical features. Also ChoiChoi HK. Gout; epidemiology, pathology, and pathogenesis. In: HK. Gout; epidemiology, pathology, and pathogenesis. In: 
KlippelKlippel JH et al, eds. JH et al, eds. Primer on the Rheumatic DiseasesPrimer on the Rheumatic Diseases. 13th ed. 2008:241. 13th ed. 2008:241--257257..



Gouty Arthritis Is a Chronic Progressive Gouty Arthritis Is a Chronic Progressive 
Disease Characterized by Acute InflammationDisease Characterized by Acute InflammationDisease Characterized by Acute InflammationDisease Characterized by Acute Inflammation
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IntervalsIntervals
between attacksbetween attacks11

Gouty arthritisGouty arthritis
attacksattacks

Acute Intermittent Gouty ArthritisAcute Intermittent Gouty Arthritis
YearsYears

AsymptomaticAsymptomatic
hyperuricemiahyperuricemia

between attacksbetween attacks11

ChronicChronic
ILIL--11ββ drivendriven

inflammationinflammation
continuescontinues22

attacksattacks

ILIL--11ββ drivendriven
inflammationinflammation
due to MSUdue to MSU

crystal depositioncrystal deposition11
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continuescontinuescrystal depositioncrystal deposition

1. Edwards NL. Gout; clinical features. Also 1. Edwards NL. Gout; clinical features. Also ChoiChoi HK. Gout; epidemiology, pathology, and pathogenesis. In: HK. Gout; epidemiology, pathology, and pathogenesis. In: 
KlippelKlippel JH et al, eds. JH et al, eds. Primer on the Rheumatic DiseasesPrimer on the Rheumatic Diseases. 13th ed. 2008:241. 13th ed. 2008:241--257257.. 2. 2. PascualPascual E et al. E et al. Ann Intern Ann Intern 
MedMed. 1999;131:756. 1999;131:756--759.759.



Gouty Arthritis Is a Chronic Progressive Gouty Arthritis Is a Chronic Progressive 
Disease Characterized by Acute InflammationDisease Characterized by Acute InflammationDisease Characterized by Acute InflammationDisease Characterized by Acute Inflammation
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AdvancedIntervalsIntervalsGouty arthritisGouty arthritis

Acute Intermittent Gouty ArthritisAcute Intermittent Gouty Arthritis
YearsYears

gouty arthritis

Tophi
Erosions

Joint destruction1

AsymptomaticAsymptomatic
hyperuricemiahyperuricemia

between attacksbetween attacks11

ChronicChronic
ILIL--11ββ drivendriven

inflammationinflammation
continuescontinues22

yy
attacksattacks

ILIL--11ββ drivendriven
inflammationinflammation
due to MSUdue to MSU

crystal depositioncrystal deposition11
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1. Edwards NL. Gout; clinical features. Also 1. Edwards NL. Gout; clinical features. Also ChoiChoi HK. Gout; epidemiology, pathology, and pathogenesis. In: HK. Gout; epidemiology, pathology, and pathogenesis. In: 
KlippelKlippel JH et al, eds. JH et al, eds. Primer on the Rheumatic DiseasesPrimer on the Rheumatic Diseases. 13th ed. 2008:241. 13th ed. 2008:241--257257.. 2. 2. PascualPascual E et al. E et al. Ann Intern Ann Intern 
MedMed. 1999;131:756. 1999;131:756--759.759.



Gouty Arthritis Is a Serious Inflammatory Disease, Gouty Arthritis Is a Serious Inflammatory Disease, 
Leading to Agonizing Pain and DebilitationLeading to Agonizing Pain and DebilitationLeading to Agonizing Pain and Debilitation Leading to Agonizing Pain and Debilitation 

•• In a study of 298 patients with GA, 62% described the In a study of 298 patients with GA, 62% described the 
pain of a typical attack as severe very severe or aspain of a typical attack as severe very severe or aspain of a typical attack as severe, very severe, or as pain of a typical attack as severe, very severe, or as 
bad as imaginablebad as imaginable11

–– ““SevereSevere”” pain is associated with an average VAS score pain is associated with an average VAS score 
of 75 mmof 75 mm22of 75 mmof 75 mm

•• In a survey of 1,000 GA patients, In a survey of 1,000 GA patients, 
69% described attacks as 69% described attacks as ““miserable”miserable”33

–– Severe burn (34%)Severe burn (34%)
–– Breaking a bone (28%)Breaking a bone (28%)
–– Shattered glass piercing the skin (23%)Shattered glass piercing the skin (23%)Shattered glass piercing the skin (23%)Shattered glass piercing the skin (23%)

19
1. Lee SJ et al. Rheumatology (Oxford). 2009;48(5):582-586. 2. Collins SL. Pain. 1997;72:95-97. 
3. Gout Attitudes Patient Survey, 2010. 3. Gout Attitudes Patient Survey, 2010. 



Comorbidities are Common in Gouty Arthritis Comorbidities are Common in Gouty Arthritis 
and May Influence Treatmentand May Influence Treatmentand May Influence Treatmentand May Influence Treatment

Prevalence of having 0 to ≥7 comorbidities

28%

24%25

30

in patient population with gouty arthritis1 

Coronary Artery Disease1

37%

Hyperlipidemia1

63%

Hypertension1

89%

Diabetes1

29%

22%
24%

15

20

25

le
nc

e 
(%

)

63% 29%

Heart Failure2

12%
Chronic Kidney Disease1

47%
3%5

10

15

Pr
ev

a
1%

0
0 2 3 4 ≥7

Number of Comorbidities 

201. 1. Keenan Keenan RT, et al. RT, et al. Am J MedAm J Med. . 2011;124:1552011;124:155--163163. . 2. 2. PandyaPandya B, et al. B, et al. Arthritis RheumArthritis Rheum. . 2010;62(2010;62(supplsuppl 10):87910):879.  .  



Gouty Arthritis Attacks Lead to ER Visits Gouty Arthritis Attacks Lead to ER Visits 
and Hospitalizationsand Hospitalizationsand Hospitalizationsand Hospitalizations

Healthcare utilization in GA patients Healthcare utilization in GA patients 
f ( 3/ )f ( 3/ )11

% with ER Visits % with ER Visits 
Due to GADue to GA

% Hospitalized  % Hospitalized  
Due to GADue to GA

with frequent attacks (≥3/year)with frequent attacks (≥3/year)11

Total US (n=304)Total US (n=304) 25%25% 15%15%

•• Hospitalizations for gouty arthritis are characterized by Hospitalizations for gouty arthritis are characterized by 
substantial length of stay (mean 4 days)substantial length of stay (mean 4 days)22

•• Gouty arthritis attacks add ~3 days to a hospital stay forGouty arthritis attacks add ~3 days to a hospital stay for•• Gouty arthritis attacks add ~3 days to a hospital stay for Gouty arthritis attacks add ~3 days to a hospital stay for 
another conditionanother condition33

21
1. ChartTrends: Hard1. ChartTrends: Hard--ToTo--Treat Gout  study. 2. Mandell BF et al. Treat Gout  study. 2. Mandell BF et al. Cleve Clin J MedCleve Clin J Med. 2010;77:S2. 2010;77:S2--25. 25. 
3. Lin  Y3. Lin  Y--H et al. H et al. Cerbrovasc DisCerbrovasc Dis. 2009;28:391. 2009;28:391--396.396.



A Critical Part of Treating Gouty Arthritis Is A Critical Part of Treating Gouty Arthritis Is 
Effective Treatment of Pain and InflammationEffective Treatment of Pain and InflammationEffective Treatment of Pain and InflammationEffective Treatment of Pain and Inflammation

Controlling Inflammation / PainControlling Inflammation / Pain Reducing Urate Burden

A t fl

•• NSAIDsNSAIDs
•• ColchicineColchicine

•• AllopurinolAllopurinol
•• FebuxostatFebuxostat

Acute flares

•• ColchicineColchicine
•• CorticosteroidsCorticosteroids •• ProbenecidProbenecid

•• PegloticasePegloticase

Optimal ManagementOptimal Management

22

Optimal ManagementOptimal Management

TerkeltaubTerkeltaub RA. Gout; treatment. In: RA. Gout; treatment. In: KlippelKlippel JH et al, eds. JH et al, eds. Primer on the Rheumatic DiseasesPrimer on the Rheumatic Diseases. 13th ed. . 13th ed. 
2008:2412008:241--257257..



Challenges With Current TherapiesChallenges With Current Therapies

Safety and Tolerability Safety and Tolerability 
ConcernsConcerns

RelevantRelevant
ComorbiditiesComorbidities

NSAIDsNSAIDs
•• Renal toxicityRenal toxicity
•• CV riskCV risk
•• Bleeding riskBleeding risk

•• HTNHTN
•• CKDCKD
•• CVDCVD
•• PUD/GI bleedPUD/GI bleedgg •• PUD/GI bleedPUD/GI bleed

ColchicineColchicine
•• DiarrheaDiarrhea
•• RhabdomyolysisRhabdomyolysis
•• NeuromuscularNeuromuscular toxicitytoxicity

•• CKDCKD
•• CLDCLDNeuromuscularNeuromuscular toxicitytoxicity

•• MyelosuppressionMyelosuppression
CLDCLD

CorticosteroidsCorticosteroids
•• Uncontrolled hypertensionUncontrolled hypertension
•• Worsening Worsening dysglycemiadysglycemia •• HTNHTN

•• DMDMCorticosteroidsCorticosteroids gg y g yy g y
•• WorseningWorsening volume overloadvolume overload
•• OtherOther

•• DMDM
•• CVDCVD

HTN=hypertension, CKD=chronic kidney disease, CVD=cardiovascular disease, PUD=peptic ulcer disease,
CLD=chronic liver disease DM=diabetes mellitus

23

CLD=chronic liver disease, DM=diabetes mellitus

1. Keenan RT, et al. Am J Med. 2011;124:155-163. 2. Indocin (indomethacin) prescribing information. Merck & 
Co, Inc. 2007. 3. Colcrys (colchicine) prescribing information. URL Pharma Inc. 2010. 4. Prednisone 
prescribing information. Watson Pharma Inc. 2008.



A Subset of Patients With Frequent Gouty A Subset of Patients With Frequent Gouty 
Arthritis Attacks Need a New Treatment OptionArthritis Attacks Need a New Treatment OptionArthritis Attacks Need a New Treatment Option Arthritis Attacks Need a New Treatment Option 
•• Those who Those who do not receive adequate relief do not receive adequate relief with with 

NSAIDs or colchicineNSAIDs or colchicineNSAIDs or colchicineNSAIDs or colchicine

•• Patients who Patients who cannot tolerate cannot tolerate NSAIDs or colchicine, NSAIDs or colchicine, 
due to the welldue to the well--known side effectsknown side effectsdue to the welldue to the well known side effectsknown side effects

•• Patients with Patients with absolute or relative contraindications absolute or relative contraindications to to 
NSAIDs or colchicine, most likely due toNSAIDs or colchicine, most likely due toNSAIDs or colchicine, most likely due to NSAIDs or colchicine, most likely due to 
comorbiditiescomorbidities

–– e.g., CKD, CVD, PUD/GI bleede.g., CKD, CVD, PUD/GI bleed11

•• For many of these patients, For many of these patients, corticosteroidscorticosteroids may may 
represent the only available treatment optionrepresent the only available treatment option

–– However, there existHowever, there exist concerns with frequent useconcerns with frequent use

24

However, there exist However, there exist concerns with frequent useconcerns with frequent use

1. Keenan RT et al. 1. Keenan RT et al. Am J MedAm J Med. 2011;124:155. 2011;124:155--163.163.



SummarySummary

•• Gouty arthritis is a chronic inflammatory disease Gouty arthritis is a chronic inflammatory disease 
which features agonizing pain and debilitationwhich features agonizing pain and debilitation

Greater frequency of attacks adds to the burden of diseaseGreater frequency of attacks adds to the burden of disease–– Greater frequency of attacks adds to the burden of diseaseGreater frequency of attacks adds to the burden of disease

•• A subset of patients with frequent GA attacks is A subset of patients with frequent GA attacks is 
unable to obtain adequate response to NSAIDs orunable to obtain adequate response to NSAIDs orunable to obtain adequate response to NSAIDs or unable to obtain adequate response to NSAIDs or 
colchicinecolchicine

–– Due to relative or absolute contraindications, intolerance, Due to relative or absolute contraindications, intolerance, 
or lack of efficacyor lack of efficacyor lack of efficacyor lack of efficacy

–– Corticosteroids may be the only available option, however Corticosteroids may be the only available option, however 
there exist concerns with frequent usethere exist concerns with frequent use

•• Thus, there is a need for a new mechanism of action Thus, there is a need for a new mechanism of action 
to directly manage the pain and inflammation of to directly manage the pain and inflammation of 
frequent GA attacksfrequent GA attacks

25
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Dose Selection and EfficacyDose Selection and Efficacy

Marjorie Gatlin, MDMarjorie Gatlin, MD
VP, Head CVMI Medical UnitVP, Head CVMI Medical Unit

Novartis Pharmaceuticals CorpNovartis Pharmaceuticals Corp
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IntroductionIntroduction

•• Canakinumab development program Canakinumab development program 
comprised of 3 trials with extensionscomprised of 3 trials with extensions

•• Canakinumab 150 mg provides fast, effective Canakinumab 150 mg provides fast, effective 
relief of the pain and inflammation of an acute relief of the pain and inflammation of an acute pp
gouty arthritis attackgouty arthritis attack

•• Canakinumab is also effective in extendingCanakinumab is also effective in extendingCanakinumab is also effective in extending Canakinumab is also effective in extending 
the time to the next attack and reducing the the time to the next attack and reducing the 
risk of subsequent attacksrisk of subsequent attacks

•• Canakinumab efficacy is predictable in Canakinumab efficacy is predictable in 
patients requiring retreatmentpatients requiring retreatment

27
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OverviewOverview

•• Phase III Program DesignPhase III Program Design

•• Dose RationaleDose Rationale

•• Primary EndpointsPrimary EndpointsPrimary Endpoints Primary Endpoints 
–– Attack PainAttack Pain
–– Efficacy in Delaying Subsequent AttacksEfficacy in Delaying Subsequent Attacks

•• Supportive Secondary EndpointsSupportive Secondary Endpoints

Effi i REffi i R t t tt t t•• Efficacy in ReEfficacy in Re--treatmenttreatment

28



Phase III Program DesignPhase III Program Design
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ββ--RELIEVED: Two Phase 3 Studies of RELIEVED: Two Phase 3 Studies of 
Patients With Frequent Attacks (≥3/year)Patients With Frequent Attacks (≥3/year)Patients With Frequent Attacks (≥3/year) Patients With Frequent Attacks (≥3/year) 

CAN
150 mg

CAN
150 mg

CAN
150 mg

CAN
150 mg

CAN
150 mg

CAN
150 mg

n=115 (H2356)n=115 (H2356)
n=112 (H2357)n=112 (H2357)

Extension 2Extension 2
OpenOpen--label treatment: label treatment: 
rere--dosing upon new attackdosing upon new attack

Core studyCore study
DoubleDouble--blind treatment: entry blind treatment: entry 
and reand re--dosing upon new attackdosing upon new attack

Extension 1Extension 1
DoubleDouble--blind treatment: blind treatment: 
rere--dosing upon new attackdosing upon new attack

Patients 
randomized

H2356 (ex-US)
H2357 (US)

TA
40 mg

TA
40 mg

TA
40 mg

TA
40 mg

CAN
150 mg

CAN
150 mgn=115 (H2356)n=115 (H2356)

n=114 (H2357)n=114 (H2357)

CoCo--primary primary 
endpoint: endpoint: 

pain at 72 hourspain at 72 hours

12 weeks12 weeks
CoCo--primary primary 
endpoint:endpoint:

24 weeks 24 weeks 
Safety Safety and and 

efficacyefficacy

1818--month month 
safety and safety and 

efficacyefficacy
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pain at 72 hours pain at 72 hours 
(VAS)(VAS)

endpoint: endpoint: 
time to first time to first 
new attack new attack 

efficacy efficacy 
results results 

efficacy efficacy 
results results 

TA = TA = triamcinolone acetonide triamcinolone acetonide 



Phase III Trial DesignPhase III Trial Design

•• Randomized, doubleRandomized, double--blind, active comparatorblind, active comparator

•• Canakinumab or TA administered by study siteCanakinumab or TA administered by study site•• Canakinumab or TA administered by study site Canakinumab or TA administered by study site 
personnel personnel 

New attacks reNew attacks re treated within 5 days from onsettreated within 5 days from onset•• New attacks reNew attacks re--treated within 5 days from onset, treated within 5 days from onset, 
but only after 14 days from last dosebut only after 14 days from last dose

R di ti ll dR di ti ll d•• Rescue medication allowed:Rescue medication allowed:
–– After 6After 6--hour posthour post--dose pain assessmentdose pain assessment
–– Not less than 4 hours before an assessmentNot less than 4 hours before an assessment

•• Allowed rescue medications were oral steroids, Allowed rescue medications were oral steroids, 
paracetamol/acetaminophen, codeineparacetamol/acetaminophen, codeine
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TA = TA = triamcinolone acetonide triamcinolone acetonide 



Key Inclusion/Exclusion Criteria for Phase IIIKey Inclusion/Exclusion Criteria for Phase III

•• Key Inclusion Criteria:Key Inclusion Criteria:
–– Adult male and female patients with chronic gouty arthritisAdult male and female patients with chronic gouty arthritis
–– ≥3 gouty arthritis attacks in the previous year≥3 gouty arthritis attacks in the previous year
–– Experiencing an acute attack of <5 days since onsetExperiencing an acute attack of <5 days since onset
–– Pain intensity ≥50mm on visual analogue scale (VAS)Pain intensity ≥50mm on visual analogue scale (VAS)–– Pain intensity ≥50mm on visual analogue scale (VAS)Pain intensity ≥50mm on visual analogue scale (VAS)
–– Contraindicated (relative or absolute) to, intolerant of, Contraindicated (relative or absolute) to, intolerant of, 

or lack of efficacy with NSAIDs and/or colchicineor lack of efficacy with NSAIDs and/or colchicine

•• Key Exclusion CriteriaKey Exclusion Criteria
–– Use of specific pain relief medicationsUse of specific pain relief medications
–– Use of anakinra, rilonacept or other biologicsUse of anakinra, rilonacept or other biologics
–– Severe renal impairmentSevere renal impairment
–– Active or recurrent infectionsActive or recurrent infections
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Active or recurrent infectionsActive or recurrent infections



Primary EndpointsPrimary Endpoints

•• CoCo--Primary endpoints:Primary endpoints:
–– Pain intensity in the most affected joint at 72 hours Pain intensity in the most affected joint at 72 hours 

(0(0--100mm VAS)100mm VAS)
•• Study powered to detect 12 mm treatment Study powered to detect 12 mm treatment 

differencedifferencedifference difference 
–– Time to the first new attackTime to the first new attack

•• Study powered to detect relative risk of 0.415Study powered to detect relative risk of 0.415

•• Success required statistical significance for Success required statistical significance for 
bothboth primary endpointsprimary endpointsbothboth primary endpointsprimary endpoints

–– Overall power for each study was > 90%Overall power for each study was > 90%
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Dose Rationale for Phase IIIDose Rationale for Phase III
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Efficacy of Canakinumab vs. Triamcinolone Efficacy of Canakinumab vs. Triamcinolone 

Diary Diary assessmentassessment Safety and efficacy followSafety and efficacy follow--up up 

End of studyEnd of study

1         4 8 29 57Day
Visit 1         2 3 4 5

Interim analysesInterim analysesRandomizationRandomization H2255H2255 End of studyEnd of studyInterim analysesInterim analysesRandomization Randomization 
and dosingand dosing

canakinumab 10 mg SC (n=28)

canakinumab 25 mg SC (n=29)

H2255H2255

canakinumab 25 mg SC (n 29) 

canakinumab 50 mg SC (n=29) 

canakinumab 90 mg SC (n=29)

200 adults with 
acute gouty arthritis 

attacks unresponsive, 
contraindicated, or 

Active comparator: 

canakinumab 90 mg SC (n=29) 

canakinumab 150 mg SC (n=28)

,
intolerant to NSAIDs 

or colchicine
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triamcinolone acetonide 40 mg IM (n=57)

SC = subcutaneously; IM = intramuscularly. SC = subcutaneously; IM = intramuscularly. So A, et al. So A, et al. Arthritis RheumArthritis Rheum. 2010;62:3064. 2010;62:3064--76.76.



Canakinumab 150 mg Provided Superior Canakinumab 150 mg Provided Superior 
Pain Relief vs Triamcinolone Acetonide 40 mgPain Relief vs Triamcinolone Acetonide 40 mgPain Relief vs. Triamcinolone Acetonide 40 mgPain Relief vs. Triamcinolone Acetonide 40 mg

CAN 10 mgCAN 10 mg, , 00 H2255H2255
gg

CAN 25 mgCAN 25 mg
CAN 50 mgCAN 50 mg
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36LS LS = least= least--squares; SE = standard error; So A, et al. squares; SE = standard error; So A, et al. Arthritis RheumArthritis Rheum. 2010;62:3064. 2010;62:3064--76.76.
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Study H2255: Estimated Difference in VAS Pain Study H2255: Estimated Difference in VAS Pain 
Intensity for CAN 90 mg and 150 mg vs TAIntensity for CAN 90 mg and 150 mg vs TAIntensity for CAN 90 mg and 150 mg vs. TAIntensity for CAN 90 mg and 150 mg vs. TA

CAN 90 mgCAN 90 mg CAN 150 mgCAN 150 mg
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Selection of Canakinumab 150 mg Dose Selection of Canakinumab 150 mg Dose 
Supported by Safety Profile in H2255Supported by Safety Profile in H2255Supported by Safety Profile in H2255Supported by Safety Profile in H2255
Safety and tolerability dataSafety and tolerability data

CANCAN TATA
10 10 mgmg
N=28N=28

25 mg25 mg
N=29N=29

50 mg50 mg
N=28N=28

90 mg90 mg
N=29N=29

150150 mgmg
N=27N=27

40 mg40 mg
N=57N=57

SAEsSAEs 00 22
((6.9)6.9)

22
((6.9)6.9) 00 00 11

((1.8)1.8)

O llO ll AEAE 1010 1313 1515 1212 99 2424Overall Overall AEsAEs 1010
((35.7)35.7)

1313
((44.8)44.8)

1515
((51.7)51.7)

1212
((41.4)41.4)

99
((32.1)32.1)

2424
((42.1)42.1)

D/Cs due to AEsD/Cs due to AEs 00 00 00 00 00 00

Infectious AEsInfectious AEs 00 33
((10.3)10.3)

33
((10.3)10.3)

22
((6.9)6.9)

22
((7.1)7.1)

44
((7.0)7.0)
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Phase III ResultsPhase III Results
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Patient Disposition: H2356Patient Disposition: H2356

CAN
115 Randomized

TA
115 Randomized

6 discontinued:  
• Administrative, 

lost to follow-up, 
withdrew consent

10 discontinued:  
• 1 death
• 4 unsatisfactory effect
• 5 other (lost to follow-up, 

withdrew consent

109 completed 12-week core 105 completed 12-week core

withdrew consent, 
administrative)

3 discontinued:

90 entered extension 85 entered extension

5 discontinued:3 discontinued:
• Lost to follow-up, 

protocol deviation

5 discontinued:
• 1 unsatisfactory effect
• 4 other (withdrew consent,

lost to follow-up)
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87 completed E1 80 completed E1



Patient Disposition: H2357Patient Disposition: H2357

CAN
112 Randomized

TA
114 Randomized

13 discontinued:  
• 1 death, 1 abn lab value;
• 11 other (lost to follow-up, 

withdrew consent)

11 discontinued:  
• 1 abn lab value;
• 10 other (lost to follow-up, 

withdrew consent, protocol 
violation, administrative)

99 completed 12-week core 103 completed 12-week core

violation, administrative)

6 discontinued:

84 entered extension 76 entered extension

4 discontinued:6 discontinued:
• 1 adverse event
• 5 other (lost to follow-up, 

withdrew consent)

4 discontinued:
• 1 unsatisfactory effect
• 3 other (withdrew consent)
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78 completed E1 72 completed E1



Patient DemographicsPatient Demographics

H2356 H2356 H2357H2357
CANCAN TATA CANCAN TATACANCAN

150 mg150 mg
TATA

40 mg40 mg
CANCAN

150 mg150 mg
TATA

40 mg40 mg
Male sex, (%)Male sex, (%) 89.489.4 93.993.9 89.389.3 92.192.1
Mean (SD) ageMean (SD) ageMean (SD) age Mean (SD) age 
(years)(years) 5454.0 (11).0 (11) 54.6 (11) 54.6 (11) 50.6 (12.1)50.6 (12.1) 52.6 (12.3)52.6 (12.3)

BMI (kg/mBMI (kg/m22), mean), mean 31.831.8 31.631.6 32.132.1 31.531.5
R (%)R (%)Race, (%)Race, (%)

CaucasianCaucasian 82.382.3 83.583.5 66.166.1 70.270.2
BlackBlack 0.00.0 0.00.0 23.223.2 21.121.1
AsianAsian 2.72.7 2.62.6 8.98.9 7.97.9
OtherOther 14.214.2 13.013.0 1.81.8 0.90.9
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Patient Characteristics Reveal Population Patient Characteristics Reveal Population 
with Frequent Attacks and Tophiwith Frequent Attacks and Tophiwith Frequent Attacks and Tophiwith Frequent Attacks and Tophi

H2356 H2356 H2357H2357
CANCAN TATA CANCAN TATACANCAN

150 mg150 mg
TATA

40 mg40 mg
CANCAN

150 mg150 mg
TATA

40 mg40 mg
Joints affected, (%)Joints affected, (%)

11 50.450.4 51.351.3 63.463.4 64.064.011 50.450.4 51.351.3 63.463.4 64.064.0
22 20.420.4 22.622.6 17.017.0 20.220.2
≥3≥3 29.229.2 26.026.0 19.619.6 15.815.8

Serum urate level Serum urate level 8 28 2 8 58 5 8 28 2 8 28 2(mg/(mg/dLdL)) 8.28.2 8.58.5 8.28.2 8.28.2

On ULT, (%)On ULT, (%) 50.450.4 54.854.8 28.628.6 35.135.1
With visible tophi, With visible tophi, 
(%)(%) 38.938.9 39.139.1 17.917.9 20.220.2(%)(%)
Mean number of Mean number of 
attacks in the attacks in the 
previous year previous year 
(min(min, , max)max)

6.56.5
(3(3, , 36)36)

7.07.0
(3(3, , 30)30)

6.56.5
(3, 50)(3, 50)

5.95.9
(3, 25)(3, 25)

6.5
(3, 36)

7.0
(3, 30)

6.5
(3, 50)

5.9
(3, 25)
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(( ,, ))

Mean (SD) VAS scoreMean (SD) VAS score 73.373.3
(11.4)(11.4)

74.874.8
(12.7)(12.7)

74.974.9
(13.3)(13.3)

73.673.6
(12.6)(12.6)



Percentage of Patients with Percentage of Patients with 
Contraindication* Intolerance or Lack ofContraindication* Intolerance or Lack ofContraindication*, Intolerance, or Lack of Contraindication*, Intolerance, or Lack of 
Efficacy to NSAIDs or ColchicineEfficacy to NSAIDs or Colchicine

CANCAN
N=225N=225
n (%)n (%)

TATA
N=229N=229
n (%)n (%)( )( ) ( )( )

NSAIDsNSAIDs 204 (90.7)204 (90.7) 209 (91.3)209 (91.3)

ColchicineColchicine 94 (41.8)94 (41.8) 98 (42.8)98 (42.8)

NSAIDs and NSAIDs and colchicinecolchicine 7676 (33.8)(33.8) 84 (36.7)84 (36.7)( )( ) ( )( )
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*Absolute or relative contraindication*Absolute or relative contraindication
All defined by the investigator based on patient historyAll defined by the investigator based on patient history



Majority of Patients Presented with Majority of Patients Presented with 
Comorbidities (Phase III Pooled)Comorbidities (Phase III Pooled)Comorbidities (Phase III Pooled) Comorbidities (Phase III Pooled) 

n (%)n (%)

CANCAN
150 mg150 mg
N=225N=225

TATA
40 mg40 mg
N=229N=229n (%)n (%) N=225N=225 N=229N=229

Total patients with any comorbidityTotal patients with any comorbidity//
CVCV risk risk factor at baselinefactor at baseline 190 190 (84.4)(84.4) 198 198 (86.5)(86.5)

HypertensionHypertension 131131 (58.2)(58.2) 139139 (60.7)(60.7)HypertensionHypertension 131 131 (58.2)(58.2) 139 139 (60.7)(60.7)
ObesityObesity 117 117 (52.0)(52.0) 123 123 (53.7)(53.7)
Dyslipidemia*Dyslipidemia* 86 86 (38.2)(38.2) 103 103 ((45.0)45.0)
Metabolic syndromeMetabolic syndrome 8080 (35.6)(35.6) 6666 (28.8)(28.8)Metabolic syndromeMetabolic syndrome 80 80 (35.6)(35.6) 66 66 (28.8)(28.8)
Diabetes mellitusDiabetes mellitus 34 34 (15.1)(15.1) 32 32 (14.0)(14.0)
Chronic kidney diseaseChronic kidney disease 33 33 (14.7)(14.7) 22 22 (9.6)(9.6)
Cardiac arrhythmiaCardiac arrhythmia 2626 ((11.6)11.6) 22 (9.6)22 (9.6)Cardiac arrhythmiaCardiac arrhythmia 26 26 ((11.6)11.6) 22 (9.6)22 (9.6)
Coronary Coronary artery artery disease**disease** 25 25 ((11.1)11.1) 30 (13.1)30 (13.1)
Cerebrovascular diseaseCerebrovascular disease 10 10 (4.4)(4.4) 6 6 (2.6)(2.6)
Current or prior symptoms of heart failureCurrent or prior symptoms of heart failure 88 (3 6)(3 6) 55 (2 2)(2 2)
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Current or prior symptoms of heart failureCurrent or prior symptoms of heart failure 8 8 (3.6)(3.6) 5 5 (2.2)(2.2)

** Includes terms “hypercholesterolemia “ and “on stable lipid lowering medications”Includes terms “hypercholesterolemia “ and “on stable lipid lowering medications”
**** Includes term “ischemic heart disease” Includes term “ischemic heart disease” 



CoCo--Primary EndpointsPrimary Endpoints
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Canakinumab is Superior to TA on Attack Canakinumab is Superior to TA on Attack 
Pain and Risk of Subsequent AttacksPain and Risk of Subsequent AttacksPain and Risk of Subsequent AttacksPain and Risk of Subsequent Attacks

DelayDelay Time toTime to
VAS Pain at 72 hVAS Pain at 72 h

e aye ay e toe to
Next Attack over 12 WksNext Attack over 12 Wks

Delta vs. Delta vs. 
TATA PP ll

Risk Risk 
R d tiR d ti PP llTATA PP--value value Reduction Reduction PP--valuevalue

H2356H2356 --11.411.4 .0005.0005 55%55% .0014.0014
H2357H2357 --9.89.8 .0018.0018 68%68% <.0001<.0001
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Canakinumab Provided Superior Pain Relief Canakinumab Provided Superior Pain Relief 
vs TA in Both Studiesvs TA in Both Studiesvs. TA in Both Studiesvs. TA in Both Studies

Mean VAS diff Mean VAS diff vs. vs. TA at 72 hours: TA at 72 hours: --11.4 mm11.4 mm
((PP = 0005)= 0005)

H2356
Mean VAS diff Mean VAS diff vs. vs. TA at 72 hours: TA at 72 hours: --9.8 mm 9.8 mm 

((PP = 0018)= 0018)
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Canakinumab Significantly Delayed the Canakinumab Significantly Delayed the 
Time to First New Attack vs TATime to First New Attack vs TATime to First New Attack vs. TA Time to First New Attack vs. TA 

TATA 40 mg40 mgCAN CAN 150 mg150 mg

H2357H2356

60

70 68% reduction68% reduction
PP<.0001<.0001

f f 

60

70 55% reduction 55% reduction 
P P = .= .00140014
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HR = 0.32 (95% CI: 0.18, 0.58)HR = 0.32 (95% CI: 0.18, 0.58)

WeekWeek

HR = 0.45 (95% CI: 0.26, 0.76)HR = 0.45 (95% CI: 0.26, 0.76)

WeekWeek



Secondary AnalysesSecondary Analyses
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More Canakinumab vs. TA Patients Achieved More Canakinumab vs. TA Patients Achieved 
Successful Pain Response at 72 HoursSuccessful Pain Response at 72 HoursSuccessful Pain Response at 72 HoursSuccessful Pain Response at 72 Hours

H2356 H2357
TATA 40 mg40 mgCAN 150 mgCAN 150 mg
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Improvement in pain* from baseline at 72 h, %

*VAS 0*VAS 0--100 mm100 mm

>0 >20 >40 >60 >80 >100 >0 >20 >40 >60 >80 >100



More Canakinumab vs. TA Patients Achieved More Canakinumab vs. TA Patients Achieved 
Successful Pain Response at 72 HoursSuccessful Pain Response at 72 HoursSuccessful Pain Response at 72 HoursSuccessful Pain Response at 72 Hours

H2356 H2357
TATA 40 mg40 mgCAN 150 mgCAN 150 mg
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CANCAN
N=113N=113

TA TA 
N=115N=115

CANCAN
N=112N=112

TATA
N=114N=114Patients with pain reliefPatients with pain relief

≥≥3030% % decrease decrease at 72 hrat 72 hr 84.6%84.6% 65.165.1%% 86.9%86.9% 76.7%76.7%

0
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≥≥5050% % decrease decrease at at 72 hr72 hr 63.963.9%% 46.846.8%% 79.479.4%% 61.761.7%%
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Improvement in pain* from baseline at 72 h, %

*VAS 0*VAS 0--100 mm100 mm

>0 >20 >40 >60 >80 >100 >0 >20 >40 >60 >80 >100



More Canakinumab Patients Had Pain Resolution, More Canakinumab Patients Had Pain Resolution, 
No Tenderness or Swelling at 72 HoursNo Tenderness or Swelling at 72 HoursNo Tenderness or Swelling at 72 HoursNo Tenderness or Swelling at 72 Hours

P P =.0023=.0023
CANCAN TATA

65.2%

38.1% 33.6%

50.9%

30.0% 26 4%H2356H2356

P P = = .0094.0094 P P = = .0301.0301

26.4%

Pain Resolution No Tenderness No Swelling 

78 7%

PP =.0293=.0293

g

P P = = .0014.0014

PP == 0283028378.7%
71.7%

47.7%
63.0%

35.8% 30.3%
H2357H2357

P P = = .0283.0283

53Pain Resolution No Tenderness No Swelling 



Rescue Medication Use Was Greater in the Rescue Medication Use Was Greater in the 
Triamcinolone Acetonide Groups than in theTriamcinolone Acetonide Groups than in theTriamcinolone Acetonide Groups than in the Triamcinolone Acetonide Groups than in the 
Canakinumab Groups Across Both StudiesCanakinumab Groups Across Both Studies

H2356H2356 H2357H2357H2356H2356 H2357H2357
CANCAN

150 mg150 mg
n=113n=113

TATA
40 mg 40 mg 
n=115n=115

CANCAN
150 mg150 mg
n=112n=112

TATA
40 mg40 mg
n=114n=114

Patients using Patients using 
rescue medication, % rescue medication, % 31.031.0 52.252.2 43.843.8 57.057.0

Estimated odds ratio Estimated odds ratio 0 420 42 ((PP = 0022= 0022)) 0 520 52 ((PP = 0214= 0214))((PP value)value) 0.42 0.42 ((P P = .0022= .0022)) 0.52 0.52 ((P P = .0214= .0214))

Type of rescue medicationType of rescue medication
PrednisolonePrednisolone// 9 79 7 27 027 0 12 512 5 20 220 2prednisone, %prednisone, % 9.79.7 27.027.0 12.512.5 20.220.2

Acetaminophen/Acetaminophen/
paracetamolparacetamol,, %% 28.328.3 45.245.2 36.636.6 50.050.0
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Codeine, %Codeine, % 4.44.4 14.814.8 18.818.8 23.723.7



Efficacy in Delaying Subsequent Efficacy in Delaying Subsequent 
Attacks Through 24 WeeksAttacks Through 24 WeeksAttacks Through 24 WeeksAttacks Through 24 Weeks
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Canakinumab Reduces the Risk of a Canakinumab Reduces the Risk of a 
New Attack vs TA Through 24 WeeksNew Attack vs TA Through 24 Weeks

H2356-E1

New Attack vs. TA Through 24 WeeksNew Attack vs. TA Through 24 Weeks
H2357-E1
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HR=0.48 ( 95% CI:0.32-0.73) HR=0.40 (95% CI: 0.25-0.64)



Efficacy in Reducing Risk of New Attacks Efficacy in Reducing Risk of New Attacks 
Maintained Through 24 WeeksMaintained Through 24 WeeksMaintained Through 24 WeeksMaintained Through 24 Weeks

H2356H2356--E1E1 H2357H2357--E1E1
CANCAN TATA CANCAN TATACANCAN

150 mg150 mg
n=113n=113

TATA
40 mg 40 mg 
n=115n=115

CANCAN
150 mg150 mg
n=112n=112

TATA
40 mg40 mg
n=114n=114

No. of No. of attacksattacks/patient/patient
MeanMean 0.400.40 0.870.87 0.350.35 0.800.80
EstEst rate ratiorate ratio 0.450.45 0.420.42
95% CI95% CI (0.31, 0.67)(0.31, 0.67) (0.27, 0.64)(0.27, 0.64)
PP value (twovalue (two--sided)sided) .0001.0001 .0001.0001

% of pts w/ new attacks% of pts w/ new attacks
NoneNone 68.168.1 48.748.7 75.075.0 51.151.1
11 23.923.9 29.629.6 17.917.9 24.624.6
22 8.08.0 12.212.2 4.54.5 14.014.0
33 00 6.16.1 2.72.7 7.07.0

57CI = confidence intervalCI = confidence interval

33 00 6.16.1 2.72.7 7.07.0
≥4≥4 00 3.53.5 00 0.90.9



Efficacy in ReEfficacy in Re--TreatmentTreatment
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Canakinumab Patients with New Attacks Were Canakinumab Patients with New Attacks Were 
Those With MoreThose With More TophiTophi and More Attacks inand More Attacks in

CANCAN
150150

TATA
4040

Those With More Those With More TophiTophi and More Attacks in and More Attacks in 
the Last Year Compared to TA the Last Year Compared to TA 

VariableVariable
150 mg150 mg

n=60n=60
40 mg40 mg
n=89n=89

Classification of acute gout, (%)Classification of acute gout, (%)
Acute monoarticular Acute monoarticular 35.035.0 51.751.7
Acute oligoarticularAcute oligoarticular 33.333.3 34.834.8
Acute polyarticularAcute polyarticular 31.731.7 13.513.5

Number of attacks in the last yearNumber of attacks in the last year
MeanMean 8 18 1 6 36 3MeanMean 8.18.1 6.36.3

>6 attacks in the last year, (%)>6 attacks in the last year, (%) 43.343.3 29.229.2
Patient contraindicated, (%)Patient contraindicated, (%)

NSAIDsNSAIDs 40.040.0 20.220.2
ColchicineColchicine 3.33.3 7.97.9
Both NSAIDs and colchicineBoth NSAIDs and colchicine 0.00.0 3.43.4

Known presence of tophi, (%)Known presence of tophi, (%)
YesYes 46 746 7 33 733 7
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YesYes 46.746.7 33.733.7
NoNo 53.353.3 66.366.3

H2356H2356, H2357, H2357



Pain Response During First Attack Predicts Pain Response During First Attack Predicts 
Response During New Attack With CanakinumabResponse During New Attack With Canakinumab

Less than 50% pain reduction At least 50% pain reduction 

Response During New Attack With Canakinumab Response During New Attack With Canakinumab 
Pooled Extension H2356E1, H2357E1Pooled Extension H2356E1, H2357E1

at baseline attackat baseline attack
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VAS: 0VAS: 0--100 mm.100 mm.
VAS = visual analog scale; LS = leastVAS = visual analog scale; LS = least--squares; SE = standard errorsquares; SE = standard error

HourHour DayDayHourHour DayDay



>80% of Patients on Canakinumab Can >80% of Patients on Canakinumab Can 
Expect a BenefitExpect a BenefitExpect a BenefitExpect a Benefit

12 Weeks12 Weeks 24 Weeks24 Weeks
CANCAN TATA CANCAN TATA

Pooled DataPooled Data
CANCAN

150 mg150 mg
TATA

40 mg 40 mg 
CANCAN

150 mg150 mg
TATA

40 mg 40 mg 

Patients with dual benefitPatients with dual benefit 77%77% 49%49% 65%65% 39%39%

Patients with repeated benefitPatients with repeated benefit 6%6% 17%17% 17%17% 25%25%

Patients with weak/varying benefit*Patients with weak/varying benefit* 10%10% 25%25% 11%11% 26%26%

Patients with no benefitPatients with no benefit 4% 4% 2%2% 4%4% 3%3%

61
** Uncertain benefits were defined as: Uncertain benefits were defined as: weak pain relief, no new flare; inconsistent pain relief for weak pain relief, no new flare; inconsistent pain relief for 

baseline (BL) baseline (BL) and and new flare; and new flare occurring within 2 weeks of dosing/no renew flare; and new flare occurring within 2 weeks of dosing/no re--treatment treatment 



Superiority of Canakinumab vs. Triamcinolone Superiority of Canakinumab vs. Triamcinolone 
Demonstrated by Multiple EndpointsDemonstrated by Multiple EndpointsDemonstrated by Multiple EndpointsDemonstrated by Multiple Endpoints
•• CCanakinumab 150 mg demonstrated superior efficacy anakinumab 150 mg demonstrated superior efficacy 

compared withcompared with triamcinolonetriamcinolone 40 mg40 mg providing moreproviding morecompared with compared with triamcinolone triamcinolone 40 mg, 40 mg, providing more providing more 
rapid, sustained pain relief during an acute attackrapid, sustained pain relief during an acute attack

–– 2/3 of canakinumab patients did not require rescue 2/3 of canakinumab patients did not require rescue 
medicationmedicationmedicationmedication

•• Canakinumab significantly delayed a new attack Canakinumab significantly delayed a new attack 
compared with compared with triamcinolonetriamcinolonepp

–– 72% of patients were attack free for 6 months72% of patients were attack free for 6 months

•• Canakinumab is as efficacious treating the last attack Canakinumab is as efficacious treating the last attack gg
as the baseline attackas the baseline attack

–– Pain response during first attack predicts response during Pain response during first attack predicts response during 
subsequent attackssubsequent attacks
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OverviewOverview
•• Safety PopulationsSafety Populations

–– ExposureExposure
–– Patient Disposition, Characteristics and Comorbidities Patient Disposition, Characteristics and Comorbidities 

•• Safety ProfileSafety Profile
–– AEsAEs
–– SAEs SAEs and and DeathsDeaths
–– Serious InfectionsSerious Infections
–– Serious Cardiovascular EventsSerious Cardiovascular Events
–– MalignanciesMalignancies

•• Safety Safety Areas of Special InterestAreas of Special Interest
–– Immunogenicity and HypersensitivityImmunogenicity and Hypersensitivity
–– HypertensionHypertension

R lR l F tiF ti–– Renal Renal FunctionFunction
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–– Safety on retreatmentSafety on retreatment
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Safety PopulationsSafety Populations

DurationDuration RationaleRationale

Gouty Arthritis DatasetGouty Arthritis Dataset

Phase III (2)/II (2) active controlled trials Phase III (2)/II (2) active controlled trials 
and extensions (2 x E1)and extensions (2 x E1)

24 weeks24 weeks Target population Target population 
with active control with active control 

Open label long term extension trialsOpen label long term extension trials
Ph III/II (3)Ph III/II (3)

48 weeks48 weeks
72 k72 k

long Term safety, long Term safety, 
R t t t S f tR t t t S f tPhase III/II (3)Phase III/II (3) 72 weeks72 weeks Retreatment SafetyRetreatment Safety

Rheumatoid Arthritis DatasetRheumatoid Arthritis Dataset

PlaceboPlacebo--controlled RA Phase II (4)controlled RA Phase II (4) 26 weeks26 weeks Placebo controlledPlacebo controlled

Open label studies, long term extensions (4)Open label studies, long term extensions (4) 144 weeks144 weeks Long Term SafetyLong Term Safety

Approved IndicationApproved Indication

CAPS (Clinical trials, postCAPS (Clinical trials, post--approval)approval)
(150 mg every 8 weeks)(150 mg every 8 weeks) Up to 5 yrsUp to 5 yrs Post marketingPost marketing
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(150 mg every 8 weeks)(150 mg every 8 weeks) p yp y gg



All Gouty Arthritis Phase II/III and RA All Gouty Arthritis Phase II/III and RA ––
Exposure and Observation DurationExposure and Observation DurationExposure and Observation DurationExposure and Observation Duration

Gouty Arthritis RA

CAN TA Colchicine CAN Placebo

≤100 mg
N=278

150 mg
N=253

≥200 mg
N=107 N=286 N=108

150-300 mg*
N=441 N=121

Patient-years 
controlled 96 5 97 3 116 1controlled
(open label) 66.3 96.5 

(151.5) 32.2 97.3
(124.6) 31.5 116.1

(461.2) 40.6

Duration – n

>12 weeks 153 211 101 209 100 411 105>12 weeks 153 211 101 209 100 411 105

> 24 weeks – 140 1 129 – 332 30

>36 weeks 129 81 301

>48 weeks 74 30 255

>72 weeks – – 150

>96 weeks – – 38

66*  150 to 300 mg every 2*  150 to 300 mg every 2--4 weeks4 weeks



All Gouty Arthritis Phase III All Gouty Arthritis Phase III ––
Patient CharacteristicsPatient CharacteristicsPatient CharacteristicsPatient Characteristics

CAN 150 mgCAN 150 mg
N=225N=225

TA 40 mgTA 40 mg
N=229N=229

Male sex n (%)Male sex n (%) 201 (89)201 (89) 213 (93)213 (93)Male sex, n (%)Male sex, n (%) 201 (89)201 (89) 213 (93)213 (93)
Mean (SD) age, yMean (SD) age, y 52.352.3 53.653.6
BMI (kg/mBMI (kg/m22), mean), mean 31.931.9 31.631.6
Joints affected n (%)Joints affected n (%)Joints affected, n (%)Joints affected, n (%)

11 128 (57)128 (57) 132 (58)132 (58)
22 42 (19)42 (19) 49 (21)49 (21)
≥3≥3 55 (24)55 (24) 48 (21)48 (21)≥3≥3 55 (24)55 (24) 48 (21)48 (21)

Serum urate level (mg/dl)Serum urate level (mg/dl) 8.18.1 8.28.2
On ULT, n (%)On ULT, n (%) 89 (40)89 (40) 103 (45)103 (45)
With visible tophi, n (%)With visible tophi, n (%) 64 64 (28)(28) 68 68 (30)(30)p ( )p ( ) ( )( ) ( )( )
Mean no. of flares in previous year (min, max)Mean no. of flares in previous year (min, max) 6.5 (36.5 (3--50)50) 6.5 (36.5 (3--30)30)
Mean VAS scoreMean VAS score 74.474.4 74.274.2
Contraindication to NSAIDs, n (%)Contraindication to NSAIDs, n (%) 78 (35)78 (35) 69 (30)69 (30)
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Contraindication to colchicine, n (%)Contraindication to colchicine, n (%) 22 (10)22 (10) 14 (6)14 (6)
Contraindication to both NSAIDs and colchicine, n (%)Contraindication to both NSAIDs and colchicine, n (%) 12 (5)12 (5) 9 (3.9)9 (3.9)



Gouty Arthritis Phase III Gouty Arthritis Phase III –– Comorbidities at Comorbidities at 
BaselineBaselineBaselineBaseline

n (%)n (%)
CANCAN

150 mg, 150 mg, n=225n=225
TATA

40 mg, n=22940 mg, n=229
Total patients with any Total patients with any comorbiditycomorbidity 190 (190 (84)84) 198 198 (87)(87)

HypertensionHypertension 131 (131 (58)58) 139 139 (61)(61)

ObesityObesity 117 (117 (52)52) 123 123 (54)(54)

DyslipidemiaDyslipidemia** 86 (86 (38)38) 103 103 ((45)45)

Metabolic syndromeMetabolic syndrome 80 80 (36)(36) 66 66 (29)(29)

Diabetes mellitusDiabetes mellitus 34 (34 (15)15) 32 (32 (14)14)Diabetes mellitusDiabetes mellitus 34 (34 (15)15) 32 (32 (14)14)

Chronic kidney diseaseChronic kidney disease 33 33 (15)(15) 22 22 (10)(10)

Cardiac arrhythmiaCardiac arrhythmia 26 26 (12)(12) 22 22 (10)(10)

Coronary Coronary artery artery disease**disease** 25 25 ((11)11) 30 (13)30 (13)

CerebrovascularCerebrovascular diseasedisease 10 (10 (4)4) 6 6 (3)(3)

Current or prior symptoms of heart failureCurrent or prior symptoms of heart failure 8 8 (4)(4) 5 (5 (2)2)
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*Including “hypercholesterolemia “ and “on stable lipid lowering medications”*Including “hypercholesterolemia “ and “on stable lipid lowering medications”
**Including “ischemic heart disease” **Including “ischemic heart disease” 



OverviewOverview
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Gouty Arthritis Phase II/III Gouty Arthritis Phase II/III –– AEs ≥2% of Patients AEs ≥2% of Patients 
CANCAN TATA C l hi iC l hi iCANCAN TATA Colchicine Colchicine 

%%
≤≤100 mg100 mg
N=278N=278

150 150 mgmg
N=253N=253

≥≥200 mg200 mg
N=107N=107 N=286N=286 N=108N=108

InfectionsInfections
NasopharyngitisNasopharyngitis
URIURI
Sinusitis Sinusitis 

4.7 4.7 
2.22.2
0.00.0

2.4 2.4 
2.02.0
2.02.0

0.00.0
3.73.7
0.00.0

2.42.4
1.41.4
0.70.7

0.90.9
3.73.7
0.00.0

MusculoskeletalMusculoskeletal
ArthralgiaArthralgia
Pain in extremityPain in extremity
Back painBack pain
OAOA
GoutGout

5.45.4
2.52.5
3.2 3.2 
0.4 0.4 
0.40.4

4.04.0
1.21.2
5.1 5.1 
2.82.8
0.40.4

4.74.7
1.91.9
2.8 2.8 
0.90.9
0.00.0

3.83.8
3.83.8
0.70.7
0.70.7
3.13.1

2.82.8
0.00.0
3.7 3.7 
2.82.8
0.00.0GoutGout

Muscle spasmMuscle spasm
0.40.4
0.40.4

0.4 0.4 
1.21.2

0.00.0
0.00.0

3.13.1
2.4 2.4 

0.00.0
0.9 0.9 

HypertensionHypertension 3.6 3.6 4.7 4.7 8.4 8.4 4.5 4.5 0.9 0.9 
HeadacheHeadache
DizzinessDizziness

5.4 5.4 
1 11 1

4.74.7
2 02 0

7.57.5
2 82 8

4.24.2
0 30 3

5.65.6
0 00 0DizzinessDizziness 1.11.1 2.0 2.0 2.8 2.8 0.3 0.3 0.0 0.0 

Hypertriglyceridemia Hypertriglyceridemia 
Hypercholesterolemia Hypercholesterolemia 

0.70.7
0.4 0.4 

3.63.6
2.4 2.4 

2.82.8
0.0 0.0 

0.70.7
0.0 0.0 

0.00.0
0.00.0

CPKCPK increasedincreased
GGTGGT i di d

1.81.8
1 41 4

0.40.4
3 23 2

0.90.9
0 90 9

2.12.1
1 71 7

0.00.0
1 91 9
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GGT GGT increasedincreased 1.41.4 3.23.2 0.90.9 1.71.7 1.91.9
DiarrheaDiarrhea 2.9 2.9 2.0 2.0 3.7 3.7 2.1 2.1 1.9 1.9 
FatigueFatigue 0.40.4 2.02.0 0.90.9 0.70.7 0.90.9



Gouty Arthritis Phase II/III Gouty Arthritis Phase II/III –– Deaths, SAEs Deaths, SAEs 
and AEsand AEsand AEsand AEs

CANCAN TATA ColchicineColchicine

≤≤100100
Split Split 

150150 150150 ≥≥200200≤≤100 mg100 mg
N=278N=278

150 mg150 mg
N=53N=53

150 150 mgmg
N=253N=253

≥≥200 mg200 mg
N=107N=107 N=286N=286 N=108N=108

Exposure/Exposure/
observation (ptobservation (pt--yrs)yrs) 66.366.3 16.516.5 96.596.5 32.232.2 97.397.3 31.531.5

%% Patients with eventPatients with event

At least one SAEAt least one SAE 4.04.0 1.91.9 7.17.1 5.65.6 3.13.1 5.65.6

•• DeathsDeaths 0.00.0 00 0.40.4 0.00.0 0.30.3 0.90.9

•• Infectious SAEsInfectious SAEs 1.41.4 1.91.9 1.61.6 1.91.9 00 00

At least one AEAt least one AE 49.349.3 58.558.5 62.562.5 53.353.3 50.750.7 53.753.7

•• D/C due to AED/C due to AE 1.41.4 00 0.80.8 4.74.7 0.00.0 1.91.9

•• Infectious AEsInfectious AEs 15.115.1 18.918.9 19.419.4 17.817.8 12.912.9 12.012.0
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Infectious AEsInfectious AEs 15.115.1 18.918.9 19.419.4 17.817.8 12.912.9 12.012.0



Rheumatoid Arthritis Rheumatoid Arthritis –– SAEs and AEsSAEs and AEs
Higher drug exposure compared to GA programHigher drug exposure compared to GA programHigher drug exposure compared to GA programHigher drug exposure compared to GA program

CANCAN PlaceboPlacebo

<150 mg<150 mg 150 mg150 mg >150 mg>150 mg<150 mg<150 mg
N=12N=12
n (%)n (%)

150 mg150 mg
N=69N=69
n (%)n (%)

>150 mg>150 mg
N=263N=263
n (%)n (%)

N=121N=121
n (%)n (%)

Exposure/observation (ptExposure/observation (pt--yrs)yrs) 3.83.8 15.815.8 96.596.5 40.640.6

At least one SAEAt least one SAE 3 (25.0) 3 (25.0) 1 (1.4)1 (1.4) 12 (4.6)12 (4.6) 9 (7.4)9 (7.4)

•• DeathsDeaths 00 00 00 00

•• Infectious SAEsInfectious SAEs 2 (16.7)2 (16.7) 00 7 (2.7)7 (2.7) 00

At least one AEAt least one AE 12 (100)12 (100) 32 (46.4)32 (46.4) 165 (62.7)165 (62.7) 82 (67.8)82 (67.8)

•• D/C due to AED/C due to AE 00 1 (1.4)1 (1.4) 10 (3.8)10 (3.8) 3 (2.5)3 (2.5)( )( ) ( )( ) ( )( )

•• InfectiousInfectious AEsAEs 6 (50%)6 (50%) 11 (15.9)11 (15.9) 82 (31.2)82 (31.2) 43 (35.5)43 (35.5)
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All Deaths (Gouty Arthritis Phase II/III and RA)All Deaths (Gouty Arthritis Phase II/III and RA)

9 Deaths
Gouty Arthritis and RA trials

3 3 33 
GA controlled studies

3
GA open label 

long-term extension

3 
RA open label 

long- term extension

• 1 CAN: intracranial 
hemorrhage, 63 yo known 
HTN, renal and thyroid 
di ith

• 1 gunshot (homicide)
• 1 pneumonia, 74 yo known 

COPD CHF

• 1 wound infection post 
intestinal rupture, 60 yo, 
known HTN, RA on MTX

disease with
• 1 TA: pulmonary embolism
• 1 COLCH: myocardial 

infarction

COPD, CHF, 
nephrosclerosis

• 1 MI (sudden death), 67 yo 
known CAD/prior MI, CHF, 
myocardial fibrosis and 
d h th i

• 1 DIC post hip fracture 
• 1 metastatic lung cancer, 

70 yo known COPD, active 
smoker, emphysema on 
MTX f RA
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dysrhythmias MTX for RA



Gouty Arthritits Phase II/III Gouty Arthritits Phase II/III ––
Leading NonLeading Non Fatal SAEs per PatientFatal SAEs per PatientLeading NonLeading Non--Fatal SAEs per Patient Fatal SAEs per Patient 

System Organ ClassSystem Organ Class
CAN 150 mg CAN 150 mg 

N=253 N=253 
TATA

N=286N=286
ColchicineColchicine

N=108N=108
Cardiac disordersCardiac disorders 3 11 11
Eye disordersEye disorders 2 –– ––
Gastrointestinal disordersGastrointestinal disorders 22 11 11Gastrointestinal disordersGastrointestinal disorders 22 11 11
Infections and InfestationsInfections and Infestations 3 –– ––
Injury, poisoning and procedural Injury, poisoning and procedural 

li tili ti – –– 11complicationscomplications 11

InvestigationsInvestigations 11 –– ––
Metabolism and nutrition disordersMetabolism and nutrition disorders 11 22 ––
Musculoskeletal and connective  
tissue disorders 33 11 11

NeoplasmNeoplasm –– –– 11
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Neoplasm Neoplasm 11
Nervous system disordersNervous system disorders 11 33 ––



All Gouty Arthritis Phase II/III All Gouty Arthritis Phase II/III –– Infectious SAEs Infectious SAEs 
CAN All DosesCAN All DosesCAN All DosesCAN All Doses

11 subjects with 
infectious SAEs

Skin infections
• Erisypelas
• Abscess jaw
• Abscess forearm

Respiratory tract infections
• Bronchitis
• Pneumonia and ear infection
• Pneumonia (fatal event in E2)

Gastrointestinal infections
2 di iti

• Toe gangrene in 59 yo 
diabetic with prior toe

• Tonsillitis 

• 2 appendicitis
• Gastroenteritis

diabetic with prior toe 
gangrene and amputation 
and septicemia
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No confirmed opportunistic No confirmed opportunistic infections (including TB) infections (including TB) 



Gouty Arthritis Phase II/III Gouty Arthritis Phase II/III –– Cardiovascular Cardiovascular 
EventsEventsEventsEvents

CANCAN TATA ColchColch

N (%)N (%)
≤≤100 mg100 mg
N=278N=278

150 mg150 mg
N=253N=253

≥200 mg≥200 mg
N=107N=107 N=286N=286 N=108N=108N (%)N (%) N=278N=278 N=253N=253 N=107N=107 N=286N=286 N=108N=108

Other Cardiac SAEsOther Cardiac SAEs 00 4 (1.6)4 (1.6) 1 (0.9)1 (0.9) 1 (0.3)1 (0.3) 2 (0.9)2 (0.9)
Angina pectorisAngina pectoris –– 1 (0.4)1 (0.4) –– –– 1 (0.9)1 (0.9)
Myocardial ischemiaMyocardial ischemia –– 1 (0.4)1 (0.4) –– –– ––Myocardial ischemia Myocardial ischemia 1 (0.4)1 (0.4)
ArrhythmiaArrhythmia –– 1 (0.4)1 (0.4) –– –– ––
Atrial fibrillationAtrial fibrillation –– 1 (0.4)1 (0.4) –– –– ––
Cardiomyopathy, ASCardiomyopathy, AS –– –– –– 1 (0.3)1 (0.3) ––

CANCAN TATA ColchColch
≤≤100 mg100 mg 150 mg150 mg ≥200 mg≥200 mg

y p yy p y ( )( )
MI /MI / Acute MIAcute MI –– –– 1 (0.9)1 (0.9) –– 1 (0.9)1 (0.9)

N (%)N (%)
≤≤100 mg100 mg
N=278N=278

150 mg150 mg
N=253N=253

≥200 mg≥200 mg
N=107N=107 N=286N=286 N=108N=108

MACE MACE 1 (0.4)1 (0.4) 2 (0.8)2 (0.8) 1 (0.9)1 (0.9) 2 (0.6)2 (0.6) 2 (1.9)2 (1.9)
CV deathCV death –– –– –– –– 1 (0.9)1 (0.9)
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Stroke or TIAStroke or TIA 1 (0.4)1 (0.4) 2 (0.8)2 (0.8) –– 2 (0.6)2 (0.6) ––
MI / acute MIMI / acute MI –– –– 1 (0.9)1 (0.9) –– 1 (0.9)1 (0.9)
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Gouty Arthritis Phase II/III and RA Gouty Arthritis Phase II/III and RA ––
MalignanciesMalignanciesMalignanciesMalignancies

CANCAN TATA ColchicineColchicine

GA Dataset n (%)GA Dataset n (%)
≤100 mg≤100 mg

N=27N=27
150 mg150 mg
N=253N=253

≥200 mg≥200 mg
N=107N=107 N=286N=286 N=108N=108GA Dataset, n (%)GA Dataset, n (%) N=27 N=27 N=253 N=253 N=107N=107 N=286N=286 N=108N=108

Prostate cancer Prostate cancer 0 0 0 0 1 (0.9)1 (0.9) 0 0 0 0 

RenalRenal cancercancer 00 00 00 00 1 (0.9)1 (0.9)RenalRenal cancer cancer 0 0 0 0 0 0 0 0 1 (0.9)1 (0.9)

CANCANCANCAN

LongLong--term RAterm RA
(open label), n (%)(open label), n (%)

OverallOverall
N=441N=441

00--24 24 
weeksweeks
N=441N=441

>24>24--48 48 
weeksweeks
N=357N=357

>48>48--72 72 
weeksweeks
N=276N=276

>72>72--96 96 
weeksweeks
N=173N=173

>96>96--144 144 
weeksweeks
N=65N=65

MalignanciesMalignancies 8 (1.8)8 (1.8) 2 (0.5)2 (0.5) 4 (1.1)4 (1.1) 2 (0.7)2 (0.7) 00 00

78Source SCS Source SCS Table 2.5Table 2.5--9A9A



Summary Summary –– SAEs and Infectious SAEs (SIEs) SAEs and Infectious SAEs (SIEs) 

•• Fatal events were balanced across treatments Fatal events were balanced across treatments 
and consistent with underlying comorbiditiesand consistent with underlying comorbidities

•• SAEs and SIEs reported with canakinumab are SAEs and SIEs reported with canakinumab are 
consistent with the mechanism of actionconsistent with the mechanism of action

–– SIEs respond to standard of careSIEs respond to standard of care
–– One exception, complicated patient with multiple One exception, complicated patient with multiple 

comorbiditiescomorbidities

•• MACE events are balanced across treatment MACE events are balanced across treatment 
groupsgroupsgroupsgroups

•• Low and balanced incidence of malignanciesLow and balanced incidence of malignancies
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–– Serious InfectionsSerious Infections
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Immunogenicity and HypersensitivityImmunogenicity and Hypersensitivity
•• Gouty arthritisGouty arthritis

–– No subject with confirmed anaphylaxis (Sampson et al, 2005 & 2006)No subject with confirmed anaphylaxis (Sampson et al, 2005 & 2006)
–– No severe injection site reactions as AEs (1 moderate, 2 mild AE) No severe injection site reactions as AEs (1 moderate, 2 mild AE) 

i CAN 150i CAN 150in CAN 150 mgin CAN 150 mg
–– One subject demonstrated PK changes in the setting of loss of One subject demonstrated PK changes in the setting of loss of 

efficacy, however did not develop antiefficacy, however did not develop anti--canakinumab antibodiescanakinumab antibodies
–– AntiAnti--canakinumab antibodiescanakinumab antibodiesAntiAnti canakinumab antibodiescanakinumab antibodies

•• 8/691 patients (1.1%) positive at study end, low titers only in Phase II 8/691 patients (1.1%) positive at study end, low titers only in Phase II 
RCTsRCTs

•• No PK abnormalities or immunogenicityNo PK abnormalities or immunogenicity--related AEs reported related AEs reported 

•• All RAAll RA
–– No subject with confirmed anaphylaxis (Sampson et al, 2005 & 2006)No subject with confirmed anaphylaxis (Sampson et al, 2005 & 2006)

•• No patient identified with antiNo patient identified with anti--canakinumab antibodiescanakinumab antibodies

•• CAPSCAPS
–– No immunogenicity or anaphylactic reactions reportedNo immunogenicity or anaphylactic reactions reported
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Low rate of immunogenicity to date Low rate of immunogenicity to date ––
continued observation warrantedcontinued observation warranted



Gouty Arthritis Phase II/III Gouty Arthritis Phase II/III –– Blood PressureBlood Pressure

Parameter, n (%)Parameter, n (%)

CANCAN
150 mg150 mg
N=253N=253

TA TA 
40 mg40 mg
N= 286N= 286

Systolic blood pressureSystolic blood pressureSystolic blood pressureSystolic blood pressure
≥140 mmHg (at least 1 measurement post baseline)≥140 mmHg (at least 1 measurement post baseline) 65 (25.8)65 (25.8) 80 (28.3)80 (28.3)

Systolic blood pressure, change from baseline,Systolic blood pressure, change from baseline, mmHgmmHg
M (SD)M (SD) 2 8 (15 6)2 8 (15 6) 2 9 (15 4)2 9 (15 4)Mean (SD)Mean (SD) --2.8 (15.6)2.8 (15.6) --2.9 (15.4)2.9 (15.4)
Median Median --2.02.0 --2.02.0

DiastolicDiastolic blood pressureblood pressure
≥90≥90 H ( t l t 1 t t b li )H ( t l t 1 t t b li ) 76 (30 2)76 (30 2) 75 (26 5)75 (26 5)≥90≥90 mmHg (at least 1 measurement post baseline)mmHg (at least 1 measurement post baseline) 76 (30.2)76 (30.2) 75 (26.5)75 (26.5)

Diastolic blood pressure,Diastolic blood pressure, change from baseline, mmHgchange from baseline, mmHg
Mean (SD)Mean (SD) --0.9 (10.4)0.9 (10.4) --0.6 (9.8)0.6 (9.8)
M diM di 00 00Median Median 00 00

•• In addition no worsening of hypertension in patients withIn addition no worsening of hypertension in patients with
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In addition, no worsening of hypertension in patients with In addition, no worsening of hypertension in patients with 
baseline hypertensionbaseline hypertension



Gouty Arthritis Phase II/III Gouty Arthritis Phase II/III –– Renal FunctionRenal Function
CANCAN TA TA Colchicine Colchicine 

Lab Lab test test CriterionCriterion
≤100 mg ≤100 mg 
N=278N=278

150 150 mg mg 
N=253N=253

≥200 mg ≥200 mg 
N=107N=107 N=286 N=286 N=108N=108

ANY change post baseline %ANY change post baseline %

Cr Cr ClCl
((CockroftCockroft ––GaultGault))

↓ ↓ ≥25%≥25%
(baseline)(baseline) 7.77.7 10.710.7 8.48.4 8.78.7 3.73.7

SUSTAINED change post baseline n(%)SUSTAINED change post baseline n(%)

Cr >1.5 ULN* Cr >1.5 ULN* At all postAt all postoror GFR < 25%GFR < 25%
(MDRD) (MDRD) 

At all post At all post 
baseline visitsbaseline visits 4 (1.6)4 (1.6) 3 (1.1)3 (1.1)

83* LLN 90 ml/min/SA ; Creatinine ULN = 1.2 mg/dl* LLN 90 ml/min/SA ; Creatinine ULN = 1.2 mg/dl



Gouty Arthritis Phase III: Renal Function Gouty Arthritis Phase III: Renal Function 
(Change from Baseline) in Patients with CKD at(Change from Baseline) in Patients with CKD at(Change from Baseline) in Patients with CKD at (Change from Baseline) in Patients with CKD at 
BaselineBaseline

CAN 150 mg (N=33)CAN 150 mg (N=33) TA 40 mg (N=21)TA 40 mg (N=21)
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Rheumatoid Arthritis (Placebo Controlled): Rheumatoid Arthritis (Placebo Controlled): 
Renal Function (Change from Baseline)Renal Function (Change from Baseline)Renal Function (Change from Baseline)Renal Function (Change from Baseline)

CAN 150 mg (N=69)CAN 150 mg (N=69) CAN>150 mg (N=263)CAN>150 mg (N=263) Placebo (N=121)Placebo (N=121)

0 080 08

0.090.09

0.10.1

55

1010

A
)

0.060.06

0.070.07

0.080.08

00

m
g/

dL
)

m
L/

m
in

/S
A

0 030 03

0.040.04

0.050.05

--1010

--55

re
at

in
in

e 
(m

by
 M

D
R

D
 m

0.010.01

0.020.02

0.030.03

--1515

C

G
FR

 (b

85

00 --2020



Rheumatoid Arthritis Long Term Rheumatoid Arthritis Long Term ––
Renal FunctionRenal FunctionRenal FunctionRenal Function
Higher drug exposure compared to GA programHigher drug exposure compared to GA program

OverallOverall
N=441N=441
n (%)n (%)

00--24 24 
weeksweeks
N=441N=441
n (%)n (%)

>24>24--48 48 
weeksweeks
N=332N=332
n (%)n (%)

>48>48--72 72 
weeksweeks
N=255N=255
n (%)n (%)

>72>72--96 96 
weeksweeks
N=149N=149
n (%)n (%)

>96>96--144 144 
weeksweeks
N=37N=37
n (%)n (%)

CreatinineCreatinineTotalTotal 440440 439439 329329 254254 149149 3737

≥1.5 x ULN≥1.5 x ULN 5 (1.1)5 (1.1) 4 (0.9)4 (0.9) 2 (0.6)2 (0.6) 1 (0.4)1 (0.4) 00 00

≥3 x ULN≥3 x ULN 1 (0.2)1 (0.2) 1 (0.2)1 (0.2) 00 00 00 00
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Gouty Arthritis Gouty Arthritis –– Reported Renal ‘Failure’Reported Renal ‘Failure’

CANCAN Patient descriptionPatient description OutcomeOutcome

150 mg150 mg Worsening of chronicWorsening of chronic rrenal failureenal failure 7373 yoyo female withfemale with Recovered toRecovered to150 mg150 mg Worsening of chronicWorsening of chronic rrenal failureenal failure 73 73 yoyo female with female with 
history of history of renal insufficiencyrenal insufficiency,, HTN, HTN, hospitalized with hospitalized with 
gastritis, vomiting with UTI day 47. Treated with rehydrationgastritis, vomiting with UTI day 47. Treated with rehydration
and ciprofloxacin and ciprofloxacin 

Recovered to Recovered to 
baselinebaseline

200 mg200 mg Worsening acute renalWorsening acute renal insufficiencyinsufficiency 44 yo male with known 44 yo male with known 
renal impairment /failure, untreated at study entry,renal impairment /failure, untreated at study entry,
hematuria, nephrotic syndrome and hyperlipidemia hematuria, nephrotic syndrome and hyperlipidemia 
initiating allopurinol initiating allopurinol in Phase II improved whenin Phase II improved when started on started on 

Recovered to Recovered to 
baselinebaseline

steroids for nephrotic syndrome presentsteroids for nephrotic syndrome present prior to prior to 
enrollmentenrollment. . 

200200 mgmg RenalRenal insufficiencyinsufficiency 60 60 yoyo male initiated allopurinol (200 mg male initiated allopurinol (200 mg 
d) ithd) ith b l l f ti t t t b lib l l f ti t t t b li kk

Recovered to Recovered to 
b lib liq d) with q d) with abnormal renal function tests at baselineabnormal renal function tests at baseline,, known known 

renal insufficiency, angina, OA, hypercholesterolemia and renal insufficiency, angina, OA, hypercholesterolemia and 
HTN, completed the study as planned.HTN, completed the study as planned.

baselinebaseline
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Gouty Arthritis Phase II/III Gouty Arthritis Phase II/III –– CTC Grade for CTC Grade for 
Neutropenia (PMN)Neutropenia (PMN)Neutropenia (PMN)Neutropenia (PMN)

CANCAN TATA ColchicineColchicine
NeutrophilsNeutrophils

CTCCTC grade / n (%)grade / n (%)
≤100 mg≤100 mg
N=278N=278

150 mg150 mg
N=253N=253

≥200 mg≥200 mg
N=107N=107 N=286N=286 N=108N=108CTCCTC grade / n (%)grade / n (%) N=278N=278 N=253N=253 N=107N=107 N=286N=286 N=108N=108

Total N Total N 273273 252252 106106 284284 108108

Grade 1Grade 1
PMNPMN < LLN< LLN –– 1.5 101.5 1099/L/L 26 (9.5)26 (9.5) 52 (20.6)52 (20.6) 17 (16.0)17 (16.0) 15 (5.3)15 (5.3) 7 (6.5)7 (6.5)

Grade 2 Grade 2 
PMN < 1.5 PMN < 1.5 –– 1.0 101.0 1099/L/L 7 (2.6)7 (2.6) 20 (7.9)20 (7.9) 3 (2.8)3 (2.8) 2 (0.7)2 (0.7) 3 (2.8)3 (2.8)

Grade 3Grade 3
PMN <PMN < 1.0 1.0 –– 0.5 100.5 1099/L/L 1 (0.4)1 (0.4) 5 (2.0)5 (2.0) 00 0 0 0 0 

Grade 4Grade 4
PMN PMN < 0.5 10< 0.5 1099/L/L 00 00 22 (1.9)*(1.9)* 00 00

* Both drawn from same investigational site on same day and both normal on repeated sampling* Both drawn from same investigational site on same day and both normal on repeated sampling

88CTC = common toxicity criteriaCTC = common toxicity criteria



Gouty Arthritis Phase III Gouty Arthritis Phase III –– NeutrophilsNeutrophils

10

All CAN 150 mg SC (N=225) CAN 150 mg SC not re-treated (N=107)

CAN 150 mg SC re treated with CAN (N=118) TA 40 mg IM not re-treated (N=116)
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Rheumatoid Arthritis Long Term Rheumatoid Arthritis Long Term ––
CTC Grade for Neutropenia (PMN)CTC Grade for Neutropenia (PMN)

C

CTC Grade for Neutropenia (PMN)CTC Grade for Neutropenia (PMN)
Higher drug exposure compared to GA programHigher drug exposure compared to GA program

CAN

Neutrophils
CTC grade / n (%)

Overall
N=441
n (%)

0-24 
weeks
N=441
n (%)

>24-48 
weeks
N=332
n (%)

>48-72 
weeks
N=255
n (%)

>72-96 
weeks
N=149
n (%)

>96-144 
weeks
N=37
n (%)CTC grade / n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Total N 402 397 328 254 148 37

Grade 1
PMN < LLN 1 5 109/L 8.2 5.5 4.6 4.3 4.7 5.4PMN < LLN – 1.5 109/L 8.2 5.5 4.6 4.3 4.7 5.4

Grade 2 
PMN < 1.5 – 1.0 109/L 3.0 1.8 0 1.2 2.0 0

Grade 3
PMN < 1.0 – 0.5 109/L 0.7 0.3 0 0.4 0.7 0

Grade 4
PMN 0 109/ 0 0 0 0 0 0
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PMN < 0.5 109/L 0 0 0 0 0 0



Rheumatoid Arthritis Phase II Rheumatoid Arthritis Phase II –– NeutrophilsNeutrophils
Higher drug exposure compared to GA programHigher drug exposure compared to GA programHigher drug exposure compared to GA programHigher drug exposure compared to GA program

CAN 600mg+300mg q2wk CAN 300mg q2wk
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Gouty Arthritis Phase II/III Gouty Arthritis Phase II/III –– Neutropenia and Neutropenia and 
InfectionsInfectionsInfectionsInfections

PIDPID CANCAN Patient Patient DescriptionDescription OutcomeOutcome
H2251H2251--7575--22 200 mg200 mg 58 58 yoyo male. Normal WBC at baseline, low ANC and male. Normal WBC at baseline, low ANC and 

WBC day 29 and low WBC at day 85 Normal after dayWBC day 29 and low WBC at day 85 Normal after day
RecoveredRecovered

WBC day 29, and low WBC at day 85. Normal after day WBC day 29, and low WBC at day 85. Normal after day 
113. 113. Respiratory tract infectionRespiratory tract infection on day 131 reported as on day 131 reported as 
mild.mild. Improved with antibiotics, blood counts Improved with antibiotics, blood counts 
normalized. Completed study as planned.normalized. Completed study as planned.

DayDay ANC (2 03ANC (2 03--8 36 108 36 1099/L)/L) WBC (4 1WBC (4 1--12 3 1012 3 1099/L)/L)DayDay ANC (2.03ANC (2.03 8.36 108.36 10 /L)/L) WBC (4.1WBC (4.1 12.3 1012.3 10 /L)/L)

2929 1.961.96 4.04.0

5757 3.533.53 5.15.1

8585 2.542.54 3.73.7

113113 3.093.09 4.64.6

H2356H2356--121121--11 150 mg150 mg 52 52 yoyo male with lowmale with low WBC day 2 and low WBC day 2 and low neutrophilsneutrophils
day 4 and 58.  day 4 and 58.  Jaw abscessJaw abscess onon day 29, improved with day 29, improved with 
antibiotics, I&D and resolved by day 86.antibiotics, I&D and resolved by day 86.

RecoveredRecovered

DayDay ANC (2.03ANC (2.03--8.36 108.36 1099/L)/L) WBC (4.1WBC (4.1--12.3 1012.3 1099/L)/L)

22 –– 4.04.0

44 1.901.90 5.05.0

88 3.683.68 5.75.7
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2828 3.133.13 6.26.2

5858 1.501.50 4.44.4

8686 2.572.57 5.05.0



OverviewOverview
•• Safety PopulationsSafety Populations

–– ExposureExposure
–– Patient Disposition, Characteristics and Comorbidities Patient Disposition, Characteristics and Comorbidities 

•• Safety ProfileSafety Profile
–– AEsAEs
–– SAEs SAEs and and DeathsDeaths
–– Serious InfectionsSerious Infections
–– Serious Cardiovascular EventsSerious Cardiovascular Events
–– MalignanciesMalignancies

•• Safety Areas of Special InterestSafety Areas of Special Interest
–– Immunogenicity and HypersensitivityImmunogenicity and Hypersensitivity
–– Hypertension Hypertension 

R l F tiR l F ti–– Renal FunctionRenal Function
–– NeutrophilsNeutrophils
–– Other Lab Abnormalities: Hyperlipidemia, LFTs Other Lab Abnormalities: Hyperlipidemia, LFTs and Uric and Uric AcidAcid
–– Safety on retreatmentSafety on retreatment
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Gouty Arthritis Phase II/III Gouty Arthritis Phase II/III –– Lipid ProfileLipid Profile
CANCAN TATA ColchicineColchicine

Notable Value n (%)Notable Value n (%)
≤100 mg≤100 mg
N=278N=278

150 mg150 mg
N=253N=253

≥200 mg ≥200 mg 
N=107N=107 N=286N=286 N=108N=108

Total cholesterolTotal cholesterol TotalTotal 273273 252252 106106 284284 108108

> ULN> ULN 63 (23.1)63 (23.1) 57 (22.6)57 (22.6) 22 (20.8)22 (20.8) 57 (20.1)57 (20.1) 24 (22.2)24 (22.2)

HDLHDL TotalTotal 273273 211211 NANA 284284 NANA

< LLN < LLN NANA 25 (11.8)25 (11.8) NANA 13 (6.0)13 (6.0) NANA

LDLLDL TotalTotal NANA 211211 NANA 218218 NANA

> ULN> ULN NANA 19 (9 0)19 (9 0) NANA 20 (9 2)20 (9 2) NANA> ULN> ULN NANA 19 (9.0)19 (9.0) NANA 20 (9.2)20 (9.2) NANA

TriglyceridesTriglycerides TotalTotal 273273 252252 106106 284284 108108

≥ 2.5x ULN≥ 2.5x ULN 24 (8.8)24 (8.8) 26 (10.3)26 (10.3) 8 (7.5)8 (7.5) 9 (3.2)9 (3.2) 8 (7.4)8 (7.4)

≥ 5x ULN≥ 5x ULN 9 (3.3)9 (3.3) 6 (2.4)6 (2.4) 1 (0.9)1 (0.9) 2 (0.7)2 (0.7) 6 (5.6)6 (5.6)
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Gouty Arthritis Phase II/III Gouty Arthritis Phase II/III –– Lipids and Lipids and 
Triglycerides (Change from Baseline)Triglycerides (Change from Baseline)Triglycerides (Change from Baseline)Triglycerides (Change from Baseline)
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2020 Patients with cardiovascular 
risk at baseline; All CAN (n=640)

Patients without cardiovascular 
risk at baseline; All CAN (n=51)



Rheumatoid Arthritis Rheumatoid Arthritis –– PlaceboPlacebo--controlled controlled 
Higher drug exposure compare to GA programHigher drug exposure compare to GA programHigher drug exposure compare to GA program Higher drug exposure compare to GA program 

CANCAN
300 mg/2 wks300 mg/2 wks

PlaceboPlacebo

Laboratory TestLaboratory Test CriterionCriterion

gg
N=128N=128 N=51N=51

nn %% nn %%
>ULN>ULN 4040 31.331.3 1717 33.333.3

TriglyceridesTriglycerides
≥1.5 x ULN≥1.5 x ULN 1717 13.313.3 88 15.715.7
≥2.5 x ULN≥2.5 x ULN 33 2.32.3 00 0.00.0
≥5 x ULN≥5 x ULN 00 0.00.0 00 0.00.0
≥10 x ULN≥10 x ULN 00 0.00.0 00 0.00.0
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Gouty Arthritis Phase II/III Gouty Arthritis Phase II/III –– Liver FunctionLiver Function
CANCAN TATA ColchicineColchicine

ALT/ALT/
ASTAST

≤100 mg≤100 mg
N=278N=278
n (%)n (%)

150 mg150 mg
N=253N=253
n (%)n (%)

≥200 mg≥200 mg
N=107N=107
n (%)n (%)

N=286N=286
n (%)n (%)

N=108N=108
n (%)n (%)ASTAST n (%)n (%) n (%)n (%) n (%)n (%) n (%)n (%) n (%)n (%)

TotalTotal 273273 252252 106106 284284 108108

≥ 3x ULN≥ 3x ULN 7 (2.6) /7 (2.6) / 4 (1.6) /4 (1.6) / 5 (4.7) /5 (4.7) / 7 (2.5) /7 (2.5) / 2 (1.9) /2 (1.9) /≥ 3x ULN≥ 3x ULN 5 (1.8)5 (1.8) 2 (0.8)2 (0.8) 2 (1.9)2 (1.9) 7 (2.5)7 (2.5) 1 (0.9)1 (0.9)

≥ 5x ULN≥ 5x ULN 3 (1.1) /3 (1.1) /
1 (0.4)1 (0.4) –– 1 (0.9) /1 (0.9) /

00
0 /0 /

2 (0.7)2 (0.7) ––

≥ 10 x ULN≥ 10 x ULN 1 (0.4) /1 (0.4) /
1 (0.4)1 (0.4) –– –– 0 0 //

1 (0.4)1 (0.4) ––

ALT/AST ≥ 3xALT/AST ≥ 3x ULNULNALT/AST ≥ 3xALT/AST ≥ 3x ULN, ULN, 
bilirubin ≥1.5 x ULNbilirubin ≥1.5 x ULN 1 (0.4)*1 (0.4)* 1 (0.4)**1 (0.4)** –– –– ––

97
** One patient, LFT abnormal at baseline and comparable at end of studyOne patient, LFT abnormal at baseline and comparable at end of study
**** h/o hepatic h/o hepatic steatosissteatosis, similar LFT elevations baseline, similar LFT elevations baseline



Gouty Arthritis Phase III Gouty Arthritis Phase III –– Uric AcidUric Acid
Uric acid in patients treated single dose TA or CAN by ULTUric acid in patients treated single dose TA or CAN by ULT

CAN 150 SC (N 49) ULT TA 40 IM (N 54) ULT

Uric acid in patients treated single dose TA or CAN by ULTUric acid in patients treated single dose TA or CAN by ULT

99

1010
CAN 150 mg SC (N=49) on ULT TA 40 mg IM (N=54) on ULT
CAN 150 mg SC (N=58) not on ULT TA 40 mg IM (N=62) not on ULT
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Gouty Arthritis Phase III Gouty Arthritis Phase III –– Number of Patients Number of Patients 
with New Attacks AFTER Uric Acid Increaseswith New Attacks AFTER Uric Acid Increaseswith New Attacks AFTER Uric Acid Increaseswith New Attacks AFTER Uric Acid Increases
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OverviewOverview
•• Safety PopulationsSafety Populations

–– ExposureExposure
–– Patient Disposition, Characteristics and Comorbidities Patient Disposition, Characteristics and Comorbidities 

•• Safety ProfileSafety Profile
–– AEsAEs
–– SAEs SAEs and and DeathsDeaths
–– Serious InfectionsSerious Infections
–– Serious Cardiovascular EventsSerious Cardiovascular Events
–– MalignanciesMalignancies

•• Safety Areas of Special InterestSafety Areas of Special Interest
–– Immunogenicity and HypersensitivityImmunogenicity and Hypersensitivity
–– Hypertension Hypertension 

R l F tiR l F ti–– Renal FunctionRenal Function
–– NeutrophilsNeutrophils
–– Other Lab Abnormalities: Hyperlipidemia, LFTs Other Lab Abnormalities: Hyperlipidemia, LFTs and Uric and Uric AcidAcid
–– Safety on retreatmentSafety on retreatment
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Gouty Arthritis Phase IIIGouty Arthritis Phase III –– Retreatment Retreatment 
Exposure with CanakinumabExposure with CanakinumabExposure with Canakinumab Exposure with Canakinumab 

Original submission Original submission 
SCS (incl E1)SCS (incl E1)

120120--Day Safety Day Safety 
update (incl E2 i.a.) update (incl E2 i.a.) 

Number of Injections, nNumber of Injections, n
11 193 193 107 107 
22 4747 757522 47 47 75 75 
33 11 11 25 25 
44 2 2 15 15 
≥ 5≥ 5 00 33≥ 5≥ 5 0 0 3 3 

Number of Number of patients, npatients, n
≥ one retreatment≥ one retreatment 6060 118 118 
≥ two retreatments≥ two retreatments 1313 4343

•• CAPS program provides significant retreatment experienceCAPS program provides significant retreatment experience
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CAPS program provides significant retreatment experience CAPS program provides significant retreatment experience 
(5 yrs of continuous retreatment; 314 pt(5 yrs of continuous retreatment; 314 pt--yrs exposure)yrs exposure)



Gouty Arthritis Phase III Gouty Arthritis Phase III –– Exposure Adjusted Exposure Adjusted 
(per 100 Pt(per 100 Pt Yrs) Incidence of AEs and SAEsYrs) Incidence of AEs and SAEs(per 100 Pt(per 100 Pt--Yrs) Incidence of AEs and SAEsYrs) Incidence of AEs and SAEs

SubjectsSubjects Treated at Least 3x (2 Retreatment) Treated at Least 3x (2 Retreatment) 
(n=43)(n=43)

Frequency >10Frequency >10 (per 100 pt(per 100 pt--yrs)yrs)
PrimaryPrimary System Organ ClassSystem Organ Class

Before (1)Before (1)
N=43N=43

After (1)After (1)
N=43N=43

After (2)After (2)
N=43N=43

SAEs SAEs (per 100 pt(per 100 pt--yrs)yrs) 2424 7.67.6 00
AEsAEs (per 100 pt(per 100 pt yrs)yrs) 547547 376376 338338AEs AEs (per 100 pt(per 100 pt--yrs)yrs) 547547 376376 338338
InfectionsInfections 9797 7676 8989
Nervous systemNervous system 3232 3434 4040
General disordersGeneral disorders 2424 2727 3232General disordersGeneral disorders 2424 2727 3232
MusculoskeletalMusculoskeletal 1616 6868 3232
VascularVascular 2424 2727 2424
SkinSkin 5656 1515 1616SkinSkin 5656 1515 1616
MetabolismMetabolism 5656 2727 1616
GIGI 3232 1919 1616
NeoplasmNeoplasm 00 88 1616
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NeoplasmNeoplasm 00 88 1616

Retreatment does not lead to an increase in AEs or SAEsRetreatment does not lead to an increase in AEs or SAEs



Gouty Arthritis Phase III Gouty Arthritis Phase III –– Exposure Adjusted Exposure Adjusted 
(per 100 Pt(per 100 Pt Yrs) Incidence of AEsYrs) Incidence of AEs(per 100 Pt(per 100 Pt--Yrs) Incidence of AEsYrs) Incidence of AEs

ReRe--ttreated (n=43)reated (n=43)
Before (1)Before (1) After (1)After (1) After (2)After (2)

PreferredPreferred TermsTerms N=43N=43 N=43N=43 N=43N=43
AEsAEs 547547 376376 338338
FatigueFatigue 00 1919 2424
Hypertension/BPHypertension/BP fluctuationfluctuation 2424 2323 2424Hypertension/BPHypertension/BP fluctuationfluctuation 2424 2323 2424
InfluenzaInfluenza 00 1111 1616
RhinitisRhinitis 00 1111 1616
UpperUpper respiratory tract  infectionrespiratory tract  infection 2424 1111 1616
A h dA h d 00 88 1616AcrochordonAcrochordon 00 88 1616
Carpal tunnel syndromeCarpal tunnel syndrome 00 88 1616
Abdominal pain upperAbdominal pain upper 00 88 88
AstheniaAsthenia 1616 88 88
DizzinessDizziness 88 88 88
HeadacheHeadache 88 88 88
Food allergyFood allergy 00 88 88
Arthropod biteArthropod bite 00 88 88

103AEs reported by >1 patient after retreatmentAEs reported by >1 patient after retreatment

Arthropod biteArthropod bite 00 88 88
OropharyngealOropharyngeal painpain 00 88 88



OverviewOverview
•• Safety Populations Safety Populations 

–– ExposureExposure
–– Patient Disposition, Characteristics and Comorbidities Patient Disposition, Characteristics and Comorbidities 

•• Safety ProfileSafety Profile
–– AEsAEs
–– SAEs SAEs and and DeathsDeaths
–– Serious InfectionsSerious Infections
–– Serious Cardiovascular EventsSerious Cardiovascular Events
–– MalignanciesMalignancies

•• Safety Areas of Special InterestSafety Areas of Special Interest
–– Immunogenicity and HypersensitivityImmunogenicity and Hypersensitivity
–– HypertensionHypertension

R l F tiR l F ti–– Renal FunctionRenal Function
–– NeutrophilsNeutrophils
–– Other Lab Other Lab AbnormalitiesAbnormalities: Hyperlipidemia, LFTs : Hyperlipidemia, LFTs and Uric Acidand Uric Acid
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•• Summary and Safety RecommendationsSummary and Safety Recommendations



Summary Summary (1 of 2)(1 of 2)

•• Overall safety profile consistent with Overall safety profile consistent with postmarketingpostmarketing experience in experience in 
CAPS and the mechanism of action for this antiCAPS and the mechanism of action for this anti--inflammatory inflammatory 
therapytherapyyy

•• In this population with a high incidence of coIn this population with a high incidence of co--morbidities, reported morbidities, reported 
deaths were consistent with underlying medical conditionsdeaths were consistent with underlying medical conditions

•• MACE reports were balanced across treatment groups and BP MACE reports were balanced across treatment groups and BP 
changes were not clinically significantchanges were not clinically significant

•• Lipid metabolismLipid metabolism
–– No significant changes in cholesterol (HDLNo significant changes in cholesterol (HDL--C, LDLC, LDL--C)C)
–– Triglyceride changes were not linked to adverse clinical outcomes Triglyceride changes were not linked to adverse clinical outcomes 

( titi )( titi )(pancreatitis)(pancreatitis)

•• No confirmed cases of treatment related renal failureNo confirmed cases of treatment related renal failure
–– Changes in renal function were transient and reversibleChanges in renal function were transient and reversible
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Changes in renal function were transient and reversibleChanges in renal function were transient and reversible
–– Long term exposure (>10 fold estimated in GA) no effect on renal Long term exposure (>10 fold estimated in GA) no effect on renal 

functionfunction



Summary Summary (2 of 2)(2 of 2)

•• Uric Acid Uric Acid 
–– UA levels increase acutely and return to baseline after single doseUA levels increase acutely and return to baseline after single dose
–– UA levels decrease with concomitant ULTUA levels decrease with concomitant ULTUA levels decrease with concomitant ULTUA levels decrease with concomitant ULT
–– The increase in UA levels is more evident in patients not on ULT but The increase in UA levels is more evident in patients not on ULT but 

does not result in occurrence of gouty arthritis attacksdoes not result in occurrence of gouty arthritis attacks

A tiA ti ki b tib di f d i i t l 1% fki b tib di f d i i t l 1% f•• AntiAnti--canakinumab antibodies were found in approximately 1% of canakinumab antibodies were found in approximately 1% of 
treated subjects and no immunogenicity AEs were reported in treated subjects and no immunogenicity AEs were reported in 
this limited datasetthis limited dataset

•• Neutrophil decreases were transient and reversible; none were Neutrophil decreases were transient and reversible; none were 
<500 (x 10<500 (x 1099/L) in the 150 mg group/L) in the 150 mg group

C ki b i i t d ith i d i k f i f tiC ki b i i t d ith i d i k f i f ti•• Canakinumab is associated with an increased risk of infectionCanakinumab is associated with an increased risk of infection
–– Serious infections temporally related to a decrease in neutrophils Serious infections temporally related to a decrease in neutrophils 

have been reported and responded to standard of carehave been reported and responded to standard of care
–– No opportunistic infections were observedNo opportunistic infections were observed
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No opportunistic infections were observedNo opportunistic infections were observed



Ensuring Patient Safety PostEnsuring Patient Safety Post--ApprovalApproval
•• LabelingLabeling

–– Appropriate patient populationAppropriate patient population
Actual and potential risksActual and potential risks–– Actual and potential risksActual and potential risks

•• PharmacovigilancePharmacovigilance
–– Routine Pharmacovigilance including cumulative safety evaluationsRoutine Pharmacovigilance including cumulative safety evaluations–– Routine Pharmacovigilance, including cumulative safety evaluationsRoutine Pharmacovigilance, including cumulative safety evaluations
–– Targeted followTargeted follow--up of serious clinical trial and post marketing cases up of serious clinical trial and post marketing cases 

•• Targeted questionnaires/checklist in key areas of actual and Targeted questionnaires/checklist in key areas of actual and 
potential risk: infection, malignancy, hypersensitivitypotential risk: infection, malignancy, hypersensitivityp , g y, yp yp , g y, yp y

•• Adjudication of all clinical trial casesAdjudication of all clinical trial cases

•• Proposed RegistryProposed Registry
–– Further evaluation of relative risk long termFurther evaluation of relative risk long term
–– Expected to include up to 3,000 patients for at least 1 yearExpected to include up to 3,000 patients for at least 1 year
–– In addition, a CV placeboIn addition, a CV placebo--controlled clinical trial is ongoing in over controlled clinical trial is ongoing in over 
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7000 patients7000 patients



B fitB fit Ri kRi kBenefitBenefit--Risk: Risk: 
Clinical PerspectiveClinical Perspective

Robert L. Robert L. WortmannWortmann, MD, FACP, MACR, MD, FACP, MACR
Professor of MedicineProfessor of Medicine

Dartmouth Medical School and Dartmouth Medical School and a t out ed ca Sc oo a da t out ed ca Sc oo a d
DartmouthDartmouth--Hitchcock Medical CenterHitchcock Medical Center
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There is an Unmet Need for Treating There is an Unmet Need for Treating 
Gout PatientsGout PatientsGout PatientsGout Patients

•• Example Example ––
–– 78 year old woman with gout averaging 1 attack 78 year old woman with gout averaging 1 attack 

per month for last yearper month for last year
–– Hypertension CHF insulinHypertension CHF insulin–– Hypertension, CHF, insulin Hypertension, CHF, insulin 

requiring diabetes, chronic requiring diabetes, chronic 
renal failurerenal failure
C t t k NSAIDC t t k NSAID–– Cannot take NSAIDs, Cannot take NSAIDs, 
colchicine or corticosteroidscolchicine or corticosteroids
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Unmet NeedUnmet Need

•• We need a therapy for gout patients in We need a therapy for gout patients in whom whom 
existing therapies are:existing therapies are:existing therapies are:existing therapies are:

–– IneffectiveIneffective
–– Cannot be toleratedCannot be tolerated
–– ContraindicatedContraindicated

•• Only a relatively small subset of theOnly a relatively small subset of theOnly a relatively small subset of the Only a relatively small subset of the 
diagnosed patients are likely candidatesdiagnosed patients are likely candidates
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Patients Treated Early (0Patients Treated Early (0--1 Day from Attack 1 Day from Attack 
Onset) Achieve More Substantial Pain ReliefOnset) Achieve More Substantial Pain ReliefOnset) Achieve More Substantial Pain Relief Onset) Achieve More Substantial Pain Relief 
over over TimeTime
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Patients Treated Early (0Patients Treated Early (0--1 Day from Attack 1 Day from Attack 
Onset) Achieve More Substantial Pain ReliefOnset) Achieve More Substantial Pain ReliefOnset) Achieve More Substantial Pain Relief Onset) Achieve More Substantial Pain Relief 
over over TimeTime

24 Hours24 Hours

90

100

ve
d

CAN 150 mg SC

TA 40 mg IM

60

70

80

en
ts

 Im
pr

o

20

30

40

50

en
t o

f P
at

ie

0

10

20

>0 >10 >20 >30 >40 >50 >60 >70 >80 >90 100

Pe
rc

e

Percent Improvement in Pain from Baseline
>0 >10 >20 >30 >40 >50 >60 >70 >80 >90 100

CAN = canakinumab; TA = triamcinolone acetonide; SC = subcutaneous; IM = intramuscular; VAS = visual analogue scale.CAN = canakinumab; TA = triamcinolone acetonide; SC = subcutaneous; IM = intramuscular; VAS = visual analogue scale. 111
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Patients Treated Early (0Patients Treated Early (0--1 Day from Attack 1 Day from Attack 
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Patients Treated Early (0Patients Treated Early (0--1 Day from Attack 1 Day from Attack 
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Resolution of InflammationResolution of Inflammation
Pooled data at 72 hrsPooled data at 72 hrsPooled data at 72 hrsPooled data at 72 hrs
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00
Pain resolutionPain resolution No tendernessNo tenderness No swellingNo swelling No erythemaNo erythema



Durable Response: Durable Response: 
Delay in Time to Subsequent AttacksDelay in Time to Subsequent AttacksDelay in Time to Subsequent AttacksDelay in Time to Subsequent Attacks
•• 72% of patients remained attack free for 6 months72% of patients remained attack free for 6 months
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Over 80% of Patients Can Expect Major Over 80% of Patients Can Expect Major 
Clinical BenefitClinical BenefitClinical BenefitClinical Benefit

1212 2424
Pooled DataPooled Data

1212
WeeksWeeks

2424
WeeksWeeks

Dual benefit:Dual benefit:
•• Major pain reliefMajor pain relief
•• No new attackNo new attack

77%77% 65%65%

Consistent benefit: Consistent benefit: 
•• Major pain relief for baselineMajor pain relief for baseline

and subsequent attackand subsequent attack
6%6% 17%17%

Total patients with major benefitTotal patients with major benefit 83%83% 82%82%
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Increased Risk of Infections and Increased Risk of Infections and 
Serious InfectionsSerious InfectionsSerious InfectionsSerious Infections

CanakinumabCanakinumab TATA
InfectionsInfections 19.4%19.4% 12.9%12.9%
SIEsSIEs 1.6%1.6% 00

–– Consistent with inhibition of inflammatory Consistent with inhibition of inflammatory 
cascadecascade

–– Risk can be managed with standard of careRisk can be managed with standard of care

•• DecreasedDecreased neutrophilsneutrophilsDecreased Decreased neutrophilsneutrophils
–– Most within normal limitsMost within normal limits
–– Not correlated with infectionsNot correlated with infections
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Laboratory Changes Can be Monitored and Laboratory Changes Can be Monitored and 
are Reversibleare Reversibleare Reversibleare Reversible

•• ↑ Triglycerides↑ Triglycerides
–– Increases were smallIncreases were small
–– No evidence that increases are harmfulNo evidence that increases are harmful

N id th t l i TG i h l f lN id th t l i TG i h l f l–– No evidence that lowering TGs is helpfulNo evidence that lowering TGs is helpful

•• ↑ Uric acid ↑ Uric acid 
–– Mean changes were minimal (+0.5 mg/dl)Mean changes were minimal (+0.5 mg/dl)
–– Increases are predictable after attacks resolveIncreases are predictable after attacks resolve

ILIL 6 is6 is uricosuricuricosuric•• ILIL--6 is 6 is uricosuricuricosuric
–– Observed increases were not associated with Observed increases were not associated with 

increased risk of attackincreased risk of attack
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CanakinumabCanakinumab –– Clinical PerspectiveClinical Perspective

•• Canakinumab is the first and only targeted Canakinumab is the first and only targeted 
antianti--inflammatory agent for the treatment ofinflammatory agent for the treatment ofantianti inflammatory agent for the treatment of inflammatory agent for the treatment of 
gouty arthritisgouty arthritis

•• The PK profile render it as an effective agentThe PK profile render it as an effective agent•• The PK profile render it as an effective agent The PK profile render it as an effective agent 
for rapid relief and durable responsefor rapid relief and durable response

C ki b id ff ti tiC ki b id ff ti ti•• Canakinumab provides a very effective option Canakinumab provides a very effective option 
for appropriate subset of gout patientsfor appropriate subset of gout patients

•• Canakinumab has a manageable safety profile Canakinumab has a manageable safety profile 
for this generally sick and complicated for this generally sick and complicated 
patient populationpatient population
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Gouty Arthritis Is a Chronic Progressive Gouty Arthritis Is a Chronic Progressive 
Disease Characterized by Acute InflammationDisease Characterized by Acute InflammationDisease Characterized by Acute InflammationDisease Characterized by Acute Inflammation
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There is an Unmet Need for Treating There is an Unmet Need for Treating 
Gout PatientsGout PatientsGout PatientsGout Patients

•• Example Example ––
–– 78 year old woman with gout averaging 1 attack 78 year old woman with gout averaging 1 attack 

per month for last yearper month for last year
–– Hypertension CHF insulinHypertension CHF insulin–– Hypertension, CHF, insulin Hypertension, CHF, insulin 

requiring diabetes, chronic requiring diabetes, chronic 
renal failurerenal failure
C t t k NSAIDC t t k NSAID–– Cannot take NSAIDs, Cannot take NSAIDs, 
colchicine or corticosteroidscolchicine or corticosteroids
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Q&A Slides PresentedQ&A Slides Presented

FDA CDERFDA CDER
Arthritis DrugsArthritis Drugs
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June 21, 2011June 21, 2011



Canakinumab 150 mg Provided Superior Canakinumab 150 mg Provided Superior 
Pain Relief vs Triamcinolone Acetonide 40 mgPain Relief vs Triamcinolone Acetonide 40 mgPain Relief vs. Triamcinolone Acetonide 40 mgPain Relief vs. Triamcinolone Acetonide 40 mg
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DayDayHourHour

Time 24 h 48 h 72 h 4 d 5 d 6 d 7 d

canakinumab 150 mg vs TA 40 mg: 
mean difference, mm -11.5 -18.2 -19.2 -14.1 -14.2 -9.9 -10.5

P value 0 039 0 002 <0 001 0 012 0 007 0 055 0 042

E-186

P value 0.039 0.002 <0.001 0.012 0.007 0.055 0.042

*VAS 0*VAS 0––100 mm.100 mm.
LS, leastLS, least--squares; SE, standard error; VAS, visual analog scale.squares; SE, standard error; VAS, visual analog scale.
So A, et al. So A, et al. Arthritis RheumArthritis Rheum. 2010;62:3064. 2010;62:3064--76.76.



Study H2255: Dose Response Data for Study H2255: Dose Response Data for 
Efficacy and SafetyEfficacy and SafetyEfficacy and SafetyEfficacy and Safety

CanakinumabCanakinumab
Triamcinolone Triamcinolone 

AcetonideAcetonide
10 mg10 mg
N = 28N = 28

25 mg25 mg
N = 29N = 29

50 mg50 mg
N N = 28= 28

90 mg90 mg
N = 29N = 29

150 mg150 mg
N = 27N = 27

40 mg40 mg
N = 57N = 57

Response to treatmentResponse to treatment
Good/excellent (patient assessment), Good/excellent (patient assessment), n (%)n (%) 18 (64.3)18 (64.3) 18 (62.1)18 (62.1) 20 (71.4)20 (71.4) 19 (65.5)19 (65.5) 24 (88.8)24 (88.8) 30 (53.6)30 (53.6)
Good/veryGood/very good (physician assessment), good (physician assessment), n (%)n (%) 21 (75.0)21 (75.0) 18 (62.1)18 (62.1) 22 (78.6)22 (78.6) 22 (75.9)22 (75.9) 25 (92.6)25 (92.6) 34 (60.7)34 (60.7)
Absence of tenderness, n (%)Absence of tenderness, n (%) 10 (35.7)10 (35.7) 7 (24.1)7 (24.1) 9 (32.1)9 (32.1) 9 (31.0)9 (31.0) 14 (51.9)14 (51.9) 16 (28.6)16 (28.6)
Patient use of rescue medication up to day 7Patient use of rescue medication up to day 7
Total, n Total, n (%)(%) 13 (46.4)13 (46.4) 16 (55.2)16 (55.2) 16 (57.1)16 (57.1) 14 (48.3)14 (48.3) 6 (22.2)6 (22.2) 31 (55.4)31 (55.4)

PP value (relative value (relative to to triamcinolone acetonidetriamcinolone acetonide)) ..3939 ..9393 1.001.00 ..5353 .01*.01* ––
Prednisone/prednisolonePrednisone/prednisolone 5 (17.9)5 (17.9) 9 (31.0)9 (31.0) 8 (28.6)8 (28.6) 6 (20.7)6 (20.7) 2 (7.4)2 (7.4) 16 (28.6)16 (28.6)
CodeineCodeine 4 (14.3)4 (14.3) 6 (20.7)6 (20.7) 4 (14.3)4 (14.3) 4 (13.8)4 (13.8) 1 (3.7)1 (3.7) 9 (16.1)9 (16.1)Codeine Codeine 4 (14.3)4 (14.3) 6 (20.7)6 (20.7) 4 (14.3)4 (14.3) 4 (13.8)4 (13.8) 1 (3.7)1 (3.7) 9 (16.1)9 (16.1)
AcetaminophenAcetaminophen 9 (32.1)9 (32.1) 12 (41.4)12 (41.4) 15 (53.6)15 (53.6) 12 (41.4)12 (41.4) 5 (18.5)5 (18.5) 23 (41.1)23 (41.1)
Safety and tolerability dataSafety and tolerability data
Overall rate of AEsOverall rate of AEs 10 (35.7)10 (35.7) 13 (44.8)13 (44.8) 15 (51.7)15 (51.7) 12 (41.4)12 (41.4) 9 (32.1)9 (32.1) 24 (42.1)24 (42.1)

Infectious AEsInfectious AEs 00 3 (10.3)3 (10.3) 3 (10.3)3 (10.3) 2 (6.9)2 (6.9) 2 (7.1)2 (7.1) 4 (7.0)4 (7.0)
Serious adverse eventsSerious adverse eventsaa 00 2 (6.9)2 (6.9) 2 (6.9)2 (6.9) 00 00 1 (1.8)1 (1.8)

Safety/tolerability discontinuationsSafety/tolerability discontinuations 00 00 00 00 00 00

*Indicates statistical significance.*Indicates statistical significance.
a All a All serious adverse events were rated as unrelated to study drug by the serious adverse events were rated as unrelated to study drug by the investigator. AEsinvestigator. AEs, adverse events., adverse events.
Source: [Study H2255Source: [Study H2255 Table 14 2Table 14 2 2 5] (pain reduction) [Study H22552 5] (pain reduction) [Study H2255 Table 14 2Table 14 2 5 2] (median time) [Study5 2] (median time) [Study

E-14

Source: [Study H2255Source: [Study H2255--Table 14.2Table 14.2--2.5] (pain reduction), [Study H22552.5] (pain reduction), [Study H2255--Table 14.2Table 14.2--5.2] (median time), [Study 5.2] (median time), [Study 
H2255H2255--Table 14.2Table 14.2--3.5] (pain intensity3.5] (pain intensity), ), [Study H2255[Study H2255--Table 14.2Table 14.2--4.1] (patient’s assessment), [Study H22554.1] (patient’s assessment), [Study H2255--
Table 14.2Table 14.2--4.3] (physician’s assessment), 4.3] (physician’s assessment), [[Study H2255Study H2255--Table 14.2Table 14.2--4.5] (tenderness assessment), [Study 4.5] (tenderness assessment), [Study 
H2255H2255--Table 14.2Table 14.2--7.1, 14.27.1, 14.2--7.2] (rescue medication), [Study H22557.2] (rescue medication), [Study H2255--Table 14.3.1Table 14.3.1--1.1, Table 14.3.11.1, Table 14.3.1--1.2] 1.2] 
(AEs, infectious AEs), Study H2255(AEs, infectious AEs), Study H2255--Table 14.3.1Table 14.3.1--1.11] (SAEs), Study H22551.11] (SAEs), Study H2255--Table 14.1Table 14.1--1.1] (discontinuations)1.1] (discontinuations)



23572357––SFSF--36 Domain Scores: CAN: BL to 12 weeks36 Domain Scores: CAN: BL to 12 weeks
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23572357––SFSF--36 Domain Scores: TA: BL to 12 weeks36 Domain Scores: TA: BL to 12 weeks
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Renal Function Is Impaired in Gouty ArthritisRenal Function Is Impaired in Gouty Arthritis

Canakinumab 150 mgCanakinumab 150 mg
N=253N=253
n (%)n (%)

TATA
N=286N=286
n (%)n (%)n (%)n (%) n (%)n (%)

CKDCKD as reported under  as reported under  
coco--morbiditiesmorbidities 33 (14.7)33 (14.7) 22 (9.6)22 (9.6)

BaselineBaseline GFR (by MDRD GFR (by MDRD 
ml/min/SA) ml/min/SA) –– at study entry at study entry N (%)N (%) N (%)N (%)

TotalTotal 221221 212212TotalTotal 221221 212212

≥90 ≥90 33 (15)33 (15) 20 (9)20 (9)

≥60 GFR≥60 GFR <90<90 123 (56)123 (56) 143 (67)143 (67)≥60 GFR≥60 GFR <90<90 123 (56)123 (56) 143 (67)143 (67)

≥30 GFR <60≥30 GFR <60 59 (27)59 (27) 46 (22)46 (22)

<30<30 6 (3)6 (3) 3 (1)3 (1)

E-184

<30<30 6 (3)6 (3) 3 (1)3 (1)



Efficacy Pattern of Canakinumab in Efficacy Pattern of Canakinumab in CKD CKD 
PatientsPatients Was Similar to the Overall PopulationWas Similar to the Overall PopulationPatientsPatients Was Similar to the Overall PopulationWas Similar to the Overall Population
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CanakinumabCanakinumab 150 150 mg (n = 33)mg (n = 33)
TA 40 TA 40 mg (n = 22)mg (n = 22)
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TiTi ddHourHour DayDayTime Time postpost--dosedoseHourHour DayDay

TimeTime 6 h6 h 12 h12 h 24 h24 h 48 h48 h 72 h72 h 4 d4 d 5 d5 d 6 d6 d 7 d7 d

CanakinumabCanakinumab 150 mg,150 mg, mmeanean 53.853.8 48.548.5 39.739.7 33.133.1 29.829.8 23.623.6 21.621.6 19.219.2 15.415.4

TA  40 mg, meanTA  40 mg, mean 55.955.9 45.645.6 44.544.5 38.038.0 36.136.1 28.528.5 20.020.0 19.219.2 13.813.8

E-120

g,g,

PP valuevalue 0.29060.2906 0.84740.8474 0.12490.1249 0.21200.2120 0.07120.0712 0.14370.1437 0.63040.6304 0.36780.3678 0.87840.8784

VAS 0VAS 0––100 mm.100 mm.
PP values not significant at all time points.values not significant at all time points.



Canakinumab Significantly Reduced Risk of Canakinumab Significantly Reduced Risk of 
New Attack in Patients with CKDNew Attack in Patients with CKDNew Attack in Patients with CKDNew Attack in Patients with CKD
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Renal Function, GFR over Time, Renal Function, GFR over Time, GA GA 
PhasePhase III E2 (Day 0III E2 (Day 0 169)169)Phase Phase III E2 (Day 0III E2 (Day 0--169)169)

All CAN 150 mg SC (N=225) CAN 150 mg SC not re-treated (N=107)
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CAN = canakinumab; TA = triamcinolone acetonide; SC = subcutaneous; CAN = canakinumab; TA = triamcinolone acetonide; SC = subcutaneous; 
IM IM = intramuscular; GFR =glomerular filtration rate.= intramuscular; GFR =glomerular filtration rate.



AEs and SAEs Incidence by GFR AEs and SAEs Incidence by GFR –– All GAAll GA

CAN CAN 
150 mg150 mg
N=278N=278

TATA
N=286N=286N 278N 278 N 286N 286

GFR ≥GFR ≥ 90 ml/min/SA 90 ml/min/SA TotalTotal 3333 3535

Total AEs Total AEs -- N (%)N (%) 22 (66.7)22 (66.7) 20 (57.1)20 (57.1)

TotalTotal SAEs SAEs –– n (%)n (%) 3 (9.1)3 (9.1) 2 (5.7)2 (5.7)

60 ≤60 ≤ GFR < 90 ml/min/SAGFR < 90 ml/min/SA TotalTotal 123123 143143

TotalTotal AESAES N(%)N(%) 77 (62 6)77 (62 6) 75 (52 4)75 (52 4)TotalTotal AESAES-- N(%)N(%) 77 (62.6) 77 (62.6) 75 (52.4)75 (52.4)

Total SAEs Total SAEs –– N (%)N (%) 8 (6.5)8 (6.5) 6 (4.2)6 (4.2)

30 ≤30 ≤ GFR < 60 ml/min/SAGFR < 60 ml/min/SA TotalTotal 5959 4646

Total AEsTotal AEs 43 (72.9)43 (72.9) 24 (52.2)24 (52.2)

Total SAEsTotal SAEs 5 (8.5)5 (8.5) 0 (0.0)0 (0.0)

S-495Source RMP Table 2.01, Table 2.02



CreatinineCreatinine, GFR (by MDRD), Cholesterol, and , GFR (by MDRD), Cholesterol, and 
Triglycerides: Mean Change From BL toTriglycerides: Mean Change From BL to EoSEoSTriglycerides: Mean Change From BL to Triglycerides: Mean Change From BL to EoSEoS
(All RA) 1/2(All RA) 1/2

Parameter Baseline Post-baseline Change From Baseline
Period n Mean (SD) Mean (SD) Mean (SD) Median
Creatinine (mg/dL)
Week 24 (N=441) 438 0.7930 (0.1697) 0.8224 (0.1891) 0.0294 (0.1072) 0.00
Week 48 (N=332) 328 0.7839 (0.1736) 0.8247 (0.1837) 0.0407 (0.1079) 0.01
W k 72 (N 255) 253Week 72 (N=255) 253 0.7817 (0.1753) 0.8450 (0.2115) 0.0633 (0.1382) 0.06
Week 96 (N=149) 148 0.7986 (0.1829) 0.8586 (0.1960) 0.0600 (0.1201) 0.07
Week 144 (N=37) 37 0.8314 (0.1724) 0.8993 (0.1491) 0.0690 (0.1410) 0.10
End of study (N=441) 439 0.7930 (0.1701) 0.8462 (0.2018) 0.0532 (0.1302) 0.01
GFR (by MDRD mL/min/SA)GFR (by MDRD mL/min/SA)
Week 24 (N=441) 438 84.79 (23.258) 81.53 (22.495) -3.25 (12.270) -0.30
Week 48 (N=332) 328 86.11 (23.718) 81.13 (22.467) -4.97 (13.031) -2.80
Week 72 (N=255) 253 85.66 (22.406) 78.93 (22.449) -6.73 (14.069) -6.10
Week 96 (N=149) 148 82 49 (20 804) 75 68 (20 040) -6 81 (13 537) -7 85

Studies A2101, A2201, A2204, A2207, A2206, A2201E1, A2201E2, and Studies A2101, A2201, A2204, A2207, A2206, A2201E1, A2201E2, and A2211.A2211.
OnlOnl patients ith a al e at both baseline and the postpatients ith a al e at both baseline and the post baseline period are incl ded in the s mmaries The bbaseline period are incl ded in the s mmaries The b

Week 96 (N=149) 148 82.49 (20.804) 75.68 (20.040) -6.81 (13.537) -7.85
Week 144 (N=37) 37 79.90 (17.798) 71.30 (13.484) -8.61 (13.833) -8.10
End of study (N=441) 439 84.71 (23.290) 79.18 (23.316) -5.53 (13.379) -1.70

S-207

Only Only patients with a value at both baseline and the postpatients with a value at both baseline and the post--baseline period are included in the summaries. The by baseline period are included in the summaries. The by 
period value is defined as the last value that is measured closest to the period period value is defined as the last value that is measured closest to the period cutcut--off.off.
GFR GFR (by MDRD), glomerular filtration rate by modification of diet in renal disease study formula; (by MDRD), glomerular filtration rate by modification of diet in renal disease study formula; 
SASA, surface , surface area.area.
SourceSource: [SCS Appendix 1: [SCS Appendix 1--Table 3.4Table 3.4--1C].1C].



Canakinumab Shows Reduced Incidence of Canakinumab Shows Reduced Incidence of 
Multiple ReMultiple Re flares during 6 Monthsflares during 6 MonthsMultiple ReMultiple Re--flares during 6 Monthsflares during 6 Months
Studies H2356, H2357 combined; CAN: N=225, TA: N=229Studies H2356, H2357 combined; CAN: N=225, TA: N=229
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ST-24

≥ 2 new flares≥ 2 new flares ≥ 3 new flares≥ 3 new flares ≥ 4 new flares≥ 4 new flares
HR = 0.29HR = 0.29 HR = 0.14HR = 0.14 (HR = 0)(HR = 0)



Time to Multiple Gout Attacks, 24 WeeksTime to Multiple Gout Attacks, 24 Weeks
Pooled Studies H2356 H2357Pooled Studies H2356 H2357Pooled Studies H2356, H2357Pooled Studies H2356, H2357
Cumulative intensity plot; HR = 0.42

ST-45



SAEs by Primary SOC (All RA) 1/2SAEs by Primary SOC (All RA) 1/2

CanakinumabCanakinumab

OverallOverall
N=441N=441

00--2424
weeksweeks
N=441N=441

>24>24--48 48 
weeksweeks
N=357N=357

>48>48--72 72 
weeksweeks
N=276N=276

>72>72--96 96 
weeksweeks
N=173N=173

>96>96--144 144 
weeksweeks
N=65N=65

Primary SOCPrimary SOC
N 441N 441
n (%)n (%)

N 441N 441
n (%)n (%)

N 357N 357
n (%)n (%)

N 276N 276
n (%)n (%)

N 173N 173
n (%)n (%)

N 65N 65
n (%)n (%)

Total number (%) of patients with Total number (%) of patients with 
any SAEany SAE 67 (15.2)67 (15.2) 29 (6.6)29 (6.6) 17 (4.8)17 (4.8) 18 (6.5)18 (6.5) 10 (5.8)10 (5.8) 2 (3.1)2 (3.1)

Infections and infestationsInfections and infestations 21 (4.8)21 (4.8) 11 (2.5)11 (2.5) 3 (0.8)3 (0.8) 3 (1.1)3 (1.1) 4 (2.3)4 (2.3) 1 (1.5)1 (1.5)
Musculoskeletal and connective Musculoskeletal and connective 
tissue disorderstissue disorders 17 (3.9)17 (3.9) 3 (0.7)3 (0.7) 5 (1.4)5 (1.4) 5 (1.8)5 (1.8) 5 (2.9)5 (2.9) 00

Gastrointestinal disordersGastrointestinal disorders 13 (2.9)13 (2.9) 6 (1.4)6 (1.4) 2 (0.6)2 (0.6) 3 (1.1)3 (1.1) 2 (1.2)2 (1.2) 00
Injury, poisoning, and procedural Injury, poisoning, and procedural 
complicationscomplications 10 (2.3)10 (2.3) 5 (1.1)5 (1.1) 2 (0.6)2 (0.6) 2 (0.7)2 (0.7) 1 (0.6)1 (0.6) 00pp
Vascular disordersVascular disorders 7 (1.6)7 (1.6) 2 (0.5)2 (0.5) 3 (0.8)3 (0.8) 2 (0.7)2 (0.7) 00 00
Respiratory, thoracic, and Respiratory, thoracic, and 
mediastinal disordersmediastinal disorders 4 (0.9)4 (0.9) 2 (0.5)2 (0.5) 2 (0.6)2 (0.6) 00 00 00

Nervous system disordersNervous system disorders 4 (0.9)4 (0.9) 1 (0.2)1 (0.2) 2 (0.6)2 (0.6) 1 (0.4)1 (0.4) 00 00

S-137

Studies A2101, A2201, A2204, A2207, A2206, A2201E1, A2201E2, and Studies A2101, A2201, A2204, A2207, A2206, A2201E1, A2201E2, and A2211.A2211.
Primary Primary SOCs are sorted in descending order of frequency in the ACZ885 overall SOCs are sorted in descending order of frequency in the ACZ885 overall group.group.
SOCSOC, system organ class; SAE, severe adverse , system organ class; SAE, severe adverse event.event.
SourceSource: [SCS Appendix 1: [SCS Appendix 1--Table 2.1Table 2.1--3C].3C].



Pivotal Trials: Pivotal Trials: Mean VAS Pain Mean VAS Pain 
at Time Points After Starting Treatmentat Time Points After Starting Treatmentat Time Points After Starting Treatmentat Time Points After Starting Treatment

Study H2356Study H2356 Study H2357Study H2357

CANCAN
N = 113N = 113

TATA
N = 115N = 115

CANCAN
N = 112N = 112

TATA
N N = 114= 114

VAS pain reduction VAS pain reduction ((mean mean 
change from baseline in change from baseline in mm)mm) Mean (SD)Mean (SD) Mean (SD)Mean (SD) Mean (SD)Mean (SD) Mean (SD)Mean (SD)

AAt t 6 hours6 hours --16.116.1 (18.58)(18.58) --13.113.1 (18.64)(18.64) --16.616.6 (20.66)(20.66) --13.813.8 (21.25)(21.25)

AAt t 12 hours12 hours --23.423.4 (19.33)(19.33) --17.517.5 (21.02)(21.02) --23.923.9 (22.81)(22.81) --22.122.1 (22.80)(22.80)

AAtt 24 hours24 hours 33 333 3 (23 05)(23 05) 2323 2 (22 58)2 (22 58) 36 136 1 (23 80)(23 80) 29 029 0 (26 63)(26 63)AAt t 24 hours24 hours --33.333.3 (23.05)(23.05) --23.23.2 (22.58)2 (22.58) --36.136.1 (23.80)(23.80) --29.029.0 (26.63)(26.63)

AAt t 48 hours48 hours --41.341.3 (24.43)(24.43) --30.430.4 (24.99)(24.99) --46.346.3 (25.19)(25.19) --35.535.5 (27.60)(27.60)

AAt t 72 hours72 hours --45.945.9 (23.08)(23.08) --35.435.4 (28.79)(28.79) --53.453.4 (23.54)(23.54) --42.542.5 (27.28)(27.28)

At 7 daysAt 7 days --57.4 (21.48)57.4 (21.48) --48.6 (27.73)48.6 (27.73) --61.3 (22.34)61.3 (22.34) --55.0 (26.16)55.0 (26.16)

E-51
VAS, visual analog scale; SD, standard deviation.VAS, visual analog scale; SD, standard deviation.
Source:  [Study H2356Source:  [Study H2356--Table 14.2Table 14.2--3.2], [Study H23573.2], [Study H2357--Table 14.2Table 14.2--3.2]3.2]



SAEs by Primary SOC (All RA) 1/2SAEs by Primary SOC (All RA) 1/2

CanakinumabCanakinumab

OverallOverall
N=441N=441

00--2424
weeksweeks
N=441N=441

>24>24--48 48 
weeksweeks
N=357N=357

>48>48--72 72 
weeksweeks
N=276N=276

>72>72--96 96 
weeksweeks
N=173N=173

>96>96--144 144 
weeksweeks
N=65N=65

Primary SOCPrimary SOC
N 441N 441
n (%)n (%)

N 441N 441
n (%)n (%)

N 357N 357
n (%)n (%)

N 276N 276
n (%)n (%)

N 173N 173
n (%)n (%)

N 65N 65
n (%)n (%)

Total number (%) of patients with Total number (%) of patients with 
any SAEany SAE 67 (15.2)67 (15.2) 29 (6.6)29 (6.6) 17 (4.8)17 (4.8) 18 (6.5)18 (6.5) 10 (5.8)10 (5.8) 2 (3.1)2 (3.1)

Infections and infestationsInfections and infestations 21 (4.8)21 (4.8) 11 (2.5)11 (2.5) 3 (0.8)3 (0.8) 3 (1.1)3 (1.1) 4 (2.3)4 (2.3) 1 (1.5)1 (1.5)
Musculoskeletal and connective Musculoskeletal and connective 
tissue disorderstissue disorders 17 (3.9)17 (3.9) 3 (0.7)3 (0.7) 5 (1.4)5 (1.4) 5 (1.8)5 (1.8) 5 (2.9)5 (2.9) 00

Gastrointestinal disordersGastrointestinal disorders 13 (2.9)13 (2.9) 6 (1.4)6 (1.4) 2 (0.6)2 (0.6) 3 (1.1)3 (1.1) 2 (1.2)2 (1.2) 00
Injury, poisoning, and procedural Injury, poisoning, and procedural 
complicationscomplications 10 (2.3)10 (2.3) 5 (1.1)5 (1.1) 2 (0.6)2 (0.6) 2 (0.7)2 (0.7) 1 (0.6)1 (0.6) 00pp
Vascular disordersVascular disorders 7 (1.6)7 (1.6) 2 (0.5)2 (0.5) 3 (0.8)3 (0.8) 2 (0.7)2 (0.7) 00 00
Respiratory, thoracic, and Respiratory, thoracic, and 
mediastinal disordersmediastinal disorders 4 (0.9)4 (0.9) 2 (0.5)2 (0.5) 2 (0.6)2 (0.6) 00 00 00

Nervous system disordersNervous system disorders 4 (0.9)4 (0.9) 1 (0.2)1 (0.2) 2 (0.6)2 (0.6) 1 (0.4)1 (0.4) 00 00

S-137

Studies A2101, A2201, A2204, A2207, A2206, A2201E1, A2201E2, and Studies A2101, A2201, A2204, A2207, A2206, A2201E1, A2201E2, and A2211.A2211.
Primary Primary SOCs are sorted in descending order of frequency in the ACZ885 overall SOCs are sorted in descending order of frequency in the ACZ885 overall group.group.
SOCSOC, system organ class; SAE, severe adverse , system organ class; SAE, severe adverse event.event.
SourceSource: [SCS Appendix 1: [SCS Appendix 1--Table 2.1Table 2.1--3C].3C].



Frequency Distribution of Canakinumab Frequency Distribution of Canakinumab 
ReRe treated Patientstreated PatientsReRe--treated Patientstreated Patients

1st Retreatment 2nd Retreatment
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Urate Levels in Patients Starting UALT Urate Levels in Patients Starting UALT 
H2251H2251H2251H2251
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CAN 200 mg CAN 300 mg CAN split 150 mg
Colch 0.5 mg
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547 371 393 401 401 399 413 408CAN 25 mg 547 371 393 401 401 399 413 408
498 360 367 368 371 376 392 396
507 348 356 362 366 370 369 366
524 384 385 382 375 385 368 384
519 361 381 371 370 378 385 380

CAN 25 mg
CAN 50 mg
CAN 100 mg
CAN 200 mg
CAN 300 mg

OS-44CAN = CAN = canakinumabcanakinumab; UA = uric acid; UALT = uric acid lowering therapy; ; UA = uric acid; UALT = uric acid lowering therapy; ColchColch = colchicine.= colchicine.

507 380 392 380 405 392 397 405
522 368 378 373 369 378 374 375

CAN split 150 mg
Colch 0.5 mg



VAS Pain Response According VAS Pain Response According 
to Time of Treatment after Start of Flareto Time of Treatment after Start of Flareto Time of Treatment after Start of Flare to Time of Treatment after Start of Flare 

CanakinumabCanakinumab (Pooled)(Pooled) Triamcinolone Acetonide Triamcinolone Acetonide (Pooled)(Pooled)

BaselineBaseline 1d1d 3d3d 7d7d BaselineBaseline 1d1d 3d3d 7d7dBaselineBaseline 1d1d 3d3d 7d7d BaselineBaseline 1d1d 3d3d 7d7d

Time Since Start Time Since Start 
of Flareof Flare Mean (SD) VAS Pain (mm)Mean (SD) VAS Pain (mm) Mean (SD) VAS Pain (mm)Mean (SD) VAS Pain (mm)

00 1 d1 d
73.873.8

(12 9)(12 9)
33.533.5

(22 0)(22 0)
16.016.0

(19 )(19 )
9.79.7

(16 )(16 )
73.573.5

(12 4)(12 4)
47.647.6

(28 1)(28 1)
30.330.3

(2 6)(2 6)
15.415.4

(23 6)(23 6)00--1 day1 day (12.9)(12.9)
n = 49n = 49

(22.0)(22.0)
n = 49n = 49

(19.5)(19.5)
n = 47n = 47

(16.7)(16.7)
n = 46n = 46

(12.4)(12.4)
n = 63n = 63

(28.1)(28.1)
n = 64n = 64

(25.6)(25.6)
n = 62n = 62

(23.6)(23.6)
n = 59n = 59

2 days2 days
74.274.2

(11.7)(11.7)
n = 67n = 67

41.741.7
(23.3)(23.3)
n = 64n = 64

24.624.6
(20.6)(20.6)
n = 65n = 65

13.113.1
(16.7)(16.7)
n = 63n = 63

75.775.7
(12.3)(12.3)
n = 63n = 63

49.349.3
(27.7)(27.7)
n = 71n = 71

34.934.9
(27.8)(27.8)
n = 72n = 72

22.422.4
(25.2)(25.2)
n = 64n = 64

3 days3 days
74.874.8

(12.2)(12.2)
n = 65n = 65

40.740.7
(24.8)(24.8)
n = 64n = 64

29.329.3
(24.3)(24.3)
n = 65n = 65

21.121.1
(23.6)(23.6)
n = 63n = 63

73.273.2
(13.2)(13.2)
n = 63n = 63

47.947.9
(24.8)(24.8)
n = 50n = 50

37.537.5
(30.8)(30.8)
n = 51n = 51

27.227.2
(30.3)(30.3)
n = 46n = 46

73.173.1 40.840.8 24.324.3 12.812.8 73.973.9 46.846.8 40.140.1 27.827.8
≥4 days≥4 days

73.173.1
(13.4)(13.4)
n = 42n = 42

40.840.8
(23.1)(23.1)
n = 43n = 43

24.324.3
(20.3)(20.3)
n = 43n = 43

12.812.8
(18.4)(18.4)
n = 41n = 41

73.973.9
(13.3)(13.3)
n = 42n = 42

46.846.8
(26.9)(26.9)
n = 40n = 40

40.140.1
(29.7)(29.7)
n = 40n = 40

27.827.8
(27.1)(27.1)
n = 39n = 39

E-50

Resolved: percentage of patients with full resolution of pain at 7 days.Resolved: percentage of patients with full resolution of pain at 7 days.
SD, standard deviation; VAS, visual analog scale.SD, standard deviation; VAS, visual analog scale.
Source:  [SCE Appendix 1Source:  [SCE Appendix 1--Table 3.3Table 3.3--4f1, Table 3.34f1, Table 3.3--2f1]2f1]



Study H2255: Dose Response Data for Study H2255: Dose Response Data for 
Efficacy and SafetyEfficacy and SafetyEfficacy and SafetyEfficacy and Safety

CanakinumabCanakinumab
Triamcinolone Triamcinolone 

Acetonide Acetonide 

10 mg10 mg
N = 28N = 28

25 mg25 mg
N = 29N = 29

50 mg50 mg
N N = = 2828

90 mg90 mg
N = 29N = 29

150 mg150 mg
N = 27N = 27

40 mg40 mg
N = 57N = 57

Speed of pain relief Speed of pain relief 

66--hour hour pain reduction (VAS in mm)pain reduction (VAS in mm) --9.69.6 --5.15.1 --13.813.8 --11.111.1 --20.220.2 --11.911.9

PP value (relative to value (relative to triamcinolonetriamcinolone
acetonideacetonide)) ..58605860 ..10531053 ..64896489 ..83598359 .0505*.0505* ––

Days to 50% pain reductionDays to 50% pain reduction 2.92.9 2.92.9 1.01.0 1.01.0 1.01.0 2.02.0

PP value (relative value (relative to to triamcinolone triamcinolone 
acetonideacetonide)) ..798798 ..962962 ..379379 ..297297 .0006*.0006* ––

Extent of pain relief at 72 hoursExtent of pain relief at 72 hours

7272--hour hour pain reduction (VAS in mm)pain reduction (VAS in mm) --48.648.6 --46.646.6 --48.648.6 --52.752.7 --62.562.5 --43.343.3

PP value (relative to value (relative to triamcinolone triamcinolone 
acetonideacetonide)) ..33113311 ..55165516 ..34013401 ..08150815 .0007*.0007* ––

7272--hour hour pain decrease (Likert scale)pain decrease (Likert scale) --1.71.7 --1.51.5 --1.51.5 --1.71.7 --2.12.1 --1.41.4

PP value (relative to value (relative to triamcinolone triamcinolone 
acetonideacetonide)) ..13951395 .9696.9696 ..73207320 ..17921792 .0005*.0005* ––

*Indicates statistical significance. VAS, visual analog scale.
S [St d H2255 T bl 14 2 2 5] ( i d ti ) [St d H2255 T bl 14 2 5 2] ( di ti ) [St d

E-13

Source: [Study H2255-Table 14.2-2.5] (pain reduction), [Study H2255-Table 14.2-5.2] (median time), [Study 
H2255-Table 14.2-3.5] (pain intensity), [Study H2255-Table 14.2-4.1] (patient’s assessment), [Study H2255-
Table 14.2-4.3] (physician’s assessment), [Study H2255-Table 14.2-4.5] (tenderness assessment), [Study 
H2255-Table 14.2-7.1, 14.2-7.2] (rescue medication), [Study H2255-Table 14.3.1-1.1, Table 14.3.1-1.2] (AEs, 
infectious AEs), Study H2255-Table 14.3.1-1.11] (SAEs), Study H2255-Table 14.1-1.1] (discontinuations)



Study H2255: Dose Response Data for Study H2255: Dose Response Data for 
Efficacy and SafetyEfficacy and SafetyEfficacy and SafetyEfficacy and Safety

CanakinumabCanakinumab
Triamcinolone Triamcinolone 

AcetonideAcetonide
10 mg10 mg
N = 28N = 28

25 mg25 mg
N = 29N = 29

50 mg50 mg
N N = 28= 28

90 mg90 mg
N = 29N = 29

150 mg150 mg
N = 27N = 27

40 mg40 mg
N = 57N = 57

Response to treatmentResponse to treatment
Good/excellent (patient assessment), Good/excellent (patient assessment), n (%)n (%) 18 (64.3)18 (64.3) 18 (62.1)18 (62.1) 20 (71.4)20 (71.4) 19 (65.5)19 (65.5) 24 (88.8)24 (88.8) 30 (53.6)30 (53.6)
Good/veryGood/very good (physician assessment), good (physician assessment), n (%)n (%) 21 (75.0)21 (75.0) 18 (62.1)18 (62.1) 22 (78.6)22 (78.6) 22 (75.9)22 (75.9) 25 (92.6)25 (92.6) 34 (60.7)34 (60.7)
Absence of tenderness, n (%)Absence of tenderness, n (%) 10 (35.7)10 (35.7) 7 (24.1)7 (24.1) 9 (32.1)9 (32.1) 9 (31.0)9 (31.0) 14 (51.9)14 (51.9) 16 (28.6)16 (28.6)
Patient use of rescue medication up to day 7Patient use of rescue medication up to day 7
Total, n Total, n (%)(%) 13 (46.4)13 (46.4) 16 (55.2)16 (55.2) 16 (57.1)16 (57.1) 14 (48.3)14 (48.3) 6 (22.2)6 (22.2) 31 (55.4)31 (55.4)

PP value (relative value (relative to to triamcinolone acetonidetriamcinolone acetonide)) ..3939 ..9393 1.001.00 ..5353 .01*.01* ––
Prednisone/prednisolonePrednisone/prednisolone 5 (17.9)5 (17.9) 9 (31.0)9 (31.0) 8 (28.6)8 (28.6) 6 (20.7)6 (20.7) 2 (7.4)2 (7.4) 16 (28.6)16 (28.6)
CodeineCodeine 4 (14.3)4 (14.3) 6 (20.7)6 (20.7) 4 (14.3)4 (14.3) 4 (13.8)4 (13.8) 1 (3.7)1 (3.7) 9 (16.1)9 (16.1)Codeine Codeine 4 (14.3)4 (14.3) 6 (20.7)6 (20.7) 4 (14.3)4 (14.3) 4 (13.8)4 (13.8) 1 (3.7)1 (3.7) 9 (16.1)9 (16.1)
AcetaminophenAcetaminophen 9 (32.1)9 (32.1) 12 (41.4)12 (41.4) 15 (53.6)15 (53.6) 12 (41.4)12 (41.4) 5 (18.5)5 (18.5) 23 (41.1)23 (41.1)
Safety and tolerability dataSafety and tolerability data
Overall rate of AEsOverall rate of AEs 10 (35.7)10 (35.7) 13 (44.8)13 (44.8) 15 (51.7)15 (51.7) 12 (41.4)12 (41.4) 9 (32.1)9 (32.1) 24 (42.1)24 (42.1)

Infectious AEsInfectious AEs 00 3 (10.3)3 (10.3) 3 (10.3)3 (10.3) 2 (6.9)2 (6.9) 2 (7.1)2 (7.1) 4 (7.0)4 (7.0)
Serious adverse eventsSerious adverse eventsaa 00 2 (6.9)2 (6.9) 2 (6.9)2 (6.9) 00 00 1 (1.8)1 (1.8)

Safety/tolerability discontinuationsSafety/tolerability discontinuations 00 00 00 00 00 00

*Indicates statistical significance.*Indicates statistical significance.
a All a All serious adverse events were rated as unrelated to study drug by the serious adverse events were rated as unrelated to study drug by the investigator. AEsinvestigator. AEs, adverse events., adverse events.
Source: [Study H2255Source: [Study H2255 Table 14 2Table 14 2 2 5] (pain reduction) [Study H22552 5] (pain reduction) [Study H2255 Table 14 2Table 14 2 5 2] (median time) [Study5 2] (median time) [Study

E-14

Source: [Study H2255Source: [Study H2255--Table 14.2Table 14.2--2.5] (pain reduction), [Study H22552.5] (pain reduction), [Study H2255--Table 14.2Table 14.2--5.2] (median time), [Study 5.2] (median time), [Study 
H2255H2255--Table 14.2Table 14.2--3.5] (pain intensity3.5] (pain intensity), ), [Study H2255[Study H2255--Table 14.2Table 14.2--4.1] (patient’s assessment), [Study H22554.1] (patient’s assessment), [Study H2255--
Table 14.2Table 14.2--4.3] (physician’s assessment), 4.3] (physician’s assessment), [[Study H2255Study H2255--Table 14.2Table 14.2--4.5] (tenderness assessment), [Study 4.5] (tenderness assessment), [Study 
H2255H2255--Table 14.2Table 14.2--7.1, 14.27.1, 14.2--7.2] (rescue medication), [Study H22557.2] (rescue medication), [Study H2255--Table 14.3.1Table 14.3.1--1.1, Table 14.3.11.1, Table 14.3.1--1.2] 1.2] 
(AEs, infectious AEs), Study H2255(AEs, infectious AEs), Study H2255--Table 14.3.1Table 14.3.1--1.11] (SAEs), Study H22551.11] (SAEs), Study H2255--Table 14.1Table 14.1--1.1] (discontinuations)1.1] (discontinuations)



TA Is as Efficacious as Indomethacin in Reducing TA Is as Efficacious as Indomethacin in Reducing 
Pain According to Data from Three StudiesPain According to Data from Three Studies

3.5

Pain, According to Data from Three StudiesPain, According to Data from Three Studies

IndomethacinIndomethacin 50 mg tid50 mg tid11

2.5

3.0 IndomethacinIndomethacin 50 mg tid50 mg tid22

IndomethacinIndomethacin 50 mg tid50 mg tid33

TATA 40 mg40 mg44
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Cross study comparison.Cross study comparison.
1 1 Schumacher HR, et al. Schumacher HR, et al. BMJBMJ. 2002;324:1488. 2002;324:1488--92. 92. 22 Rubin BR, et al. Rubin BR, et al. Arthritis RheumArthritis Rheum. 2004;50:598. 2004;50:598--606. 606. 
3 3 WillburgerWillburger RE, et al. Rheumatology. 2007;46:1126RE, et al. Rheumatology. 2007;46:1126--32. 32. 4 4 So A, et al. So A, et al. Arthritis RheumArthritis Rheum 2010;62:30642010;62:3064--76. 76. 
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Rheumatoid Arthritis Long Term Rheumatoid Arthritis Long Term –– Uric AcidUric Acid

CAN 600mg iv + 300mg sc q2wk (N=71)CAN 600mg iv + 300mg sc q2wk (N=71)
CAN 300mg sc q2wk (N=64)CAN 300mg sc q2wk (N=64)

420420

CAN 300mg sc q2wk (N 64)CAN 300mg sc q2wk (N 64)
CAN 150mg sc q4wk (N=69)CAN 150mg sc q4wk (N=69)
Placebo (N=70)Placebo (N=70)
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Frequency Distribution of Canakinumab Frequency Distribution of Canakinumab 
ReRe treated Patientstreated PatientsReRe--treated Patientstreated Patients
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Protocol Specifications on Rescue Protocol Specifications on Rescue 
Medication UseMedication UseMedication UseMedication Use
•• AcetominophenAcetominophen//paracetamolparacetamol 500 mg to a 500 mg to a 

maximum of 1g/dose or 3g/daymaximum of 1g/dose or 3g/daymaximum of 1g/dose or 3g/daymaximum of 1g/dose or 3g/day

•• Codeine 30 mg to a maximum of 30 mg/dose Codeine 30 mg to a maximum of 30 mg/dose 
or 180 mg/dayor 180 mg/dayor 180 mg/dayor 180 mg/day

•• Oral prednisone 30 mg/day for 2 days Oral prednisone 30 mg/day for 2 days 
f ll d b t 20 /d f b tf ll d b t 20 /d f b tfollowed by up to 20 mg/day for subsequent followed by up to 20 mg/day for subsequent 
33 daysdays

E-196



Gouty Arthritis Gouty Arthritis –– Injection Site Reactions in Injection Site Reactions in 
CAN Treated Patients with SeverityCAN Treated Patients with SeverityCAN Treated Patients, with SeverityCAN Treated Patients, with Severity

Induration
Study/PID Pain Swelling

Induration 
/knot s.c. Redness Itching Hemorrhage Other

2251

55/2 mild

516/9 mild

519/5 mild

2255

43/2 mild

519/6 mild mild

123/901 mild

537/12 mild

2357 E12357 + E1

540/3 mod. mod. mod. mod. mod. mod. mod.

540/5 mild mild mild mild mild mild mild

OS-356



Serum Clearance of Canakinumab Is Similar Serum Clearance of Canakinumab Is Similar 
Between Elderly Gout Patients (>65 years)Between Elderly Gout Patients (>65 years)Between Elderly Gout Patients (>65 years) Between Elderly Gout Patients (>65 years) 
and Adult Gout Patients (<65 years)and Adult Gout Patients (<65 years)

Clearance (L/d)Clearance (L/d)

BMI CategoryBMI Category NN
Geometric mean Geometric mean 

(95% CI)(95% CI)BMI CategoryBMI Category NN (95% CI)(95% CI)

Age <65Age <65 608608 0.229 (0.221,0.236)0.229 (0.221,0.236)

Age ≥65Age ≥65 111111 0.206 (0.192,0.22)0.206 (0.192,0.22)

P-21



Malignancies Malignancies -- All RAAll RA

Any malignancy or 
Unspecified Tumors 
(SMQ narrow)

CAN
Overall
N=441

(%)

CAN
0-24 weeks

N=441
n (%)

CAN
>24-48 
weeks
N=357

CAN
>48-72 
weeks
N=276

CAN
>72-96 
weeks
N=173

CAN
>96-144 
weeks
N=65( )

n (%) n (%) n (%) n (%) n (%) n (%)
any malignant or 
unspecified tumor 8 (1.8) 2 (0.5) 4 (1.1) 2 (0.7) 0 0

Preferred terms:
Basal cell carcinoma 2 (0.5) 0 2 (0.6) 0 0 0
Gammopathy 1 (0.2) 1 (0.2) 0 0 0 0
Neoplasm skin 1 (0.2) 1 (0.2) 0 0 0 0
Thyroid neoplasm 1 (0.2) 0 1 (0.3) 0 0 0
Lung adenocarcinoma 1 (0 2) 0 1 (0 3) 0 0 0Lung adenocarcinoma 1 (0.2) 0 1 (0.3) 0 0 0
Lung adenocarcinoma 
metastatic 1 (0.2) 0 0 1 (0.4) 0 0

Non-Hodgkin's 
lymphomaa 1 (0.2) 0 0 1 (0.4) 0 0

Squamous cell 
carcinoma of skina 1 (0.2) 0 0 1 (0.4) 0 0

aa SameSame patientpatient

S-424

Same Same patient.patient.
Studies Studies A2101, A2201, A2204, A2207, A2206, A2201E1, A2201E2, and A2101, A2201, A2204, A2207, A2206, A2201E1, A2201E2, and A2211.A2211.
AEs AEs with start dates in the followwith start dates in the follow--up periods after the patients completed or discontinued from the studies are up periods after the patients completed or discontinued from the studies are 
included; therefore, N per time period for AEs is greater than N per time period in the exposure Table included; therefore, N per time period for AEs is greater than N per time period in the exposure Table 11--10.10.
SourceSource: [SCS Appendix 1: [SCS Appendix 1--Table 2.5Table 2.5--9C].9C].



Number Needed to Treat (NNT) Number Needed to Treat (NNT) 
CAN vs TA Pooled Studies H2356 H2357CAN vs TA Pooled Studies H2356 H2357CAN vs TA, Pooled Studies H2356, H2357CAN vs TA, Pooled Studies H2356, H2357

O tO t NNTNNTOutcomeOutcome NNTNNT

50% pain reduction at 72 hours 5.75.7

Major clinical benefit, 12 weeks
(50% VAS improvement 72 hrs, no new flare) 3.63.6

Major clinical benefit 24 weeksMajor clinical benefit 24 weeksMajor clinical benefit, 24 weeksMajor clinical benefit, 24 weeks
(50% VAS improvement 72 hrs, no new flare) 3.83.8

New attack, 12 weeks (prevent 1 attack)New attack, 12 weeks (prevent 1 attack) 3.13.1

New attack, 24 weeks (prevent 1 attack)New attack, 24 weeks (prevent 1 attack) 2.22.2

ST-41CAN CAN = = canakinumab; TA canakinumab; TA = triamcinolone = triamcinolone acetonideacetonide



Number Needed to Harm (NNH)Number Needed to Harm (NNH)
CAN vs TA Gouty Arthritis DatabaseCAN vs TA Gouty Arthritis DatabaseCAN vs TA, Gouty Arthritis DatabaseCAN vs TA, Gouty Arthritis Database

O tO t NNHNNHOutcomeOutcome NNHNNH

All SAEs 2525

Infection SAEs 62.562.5

ST-42CAN CAN = = canakinumab; TA canakinumab; TA = triamcinolone = triamcinolone acetonideacetonide




